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Agenda

Long Term Monitoring Sensors/Analytical Methods Workshop

1:30 pm

1:45 pm

2:00 pm

2:15 pm

2:45 pm

3:00 pm

WEDNESDAY, June 13

Users Perspective

Tom Schneider, Office of Federal Facilities Oversight, Ohio EPA
Stewardship and Technology: Challenges of the Future

Bob Wood, RPM for Edwards AFB, Chief of the Environmental Restoration Division
Use of Sensors to Support Long-Term Monitoring & Long-Term Operations at
Edwards AFB, CA

Kathy Yager, EPA Technology Innovation Office

Industry/Responsible Party Receptiveness to the Use of Sensors for Long-Term
Subsurface Monitoring

Perspective from Researchers Who Have Worked on Monitoring Technologies
in the Field

Joe Rossabi, Principal Engineer, SRS, and Roger Jenkins, Group Leader, ORNL
True Grit - True costs, true needs and other realities of Long-Term Monitoring

Overview of Workshop and "Ground Rules' for Meeting

Caroline Purdy, Concurrent Technologies Corporation
Purpose, Objectives and Expectations from Workshop

Break
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#1 Breakout Sessions — Functional Requirements

3:30 - 5:30 pm VOCs/Semi-VOCs in Groundwater
Moderator Rodger Jenkins (with Joe Rossabi)

VOCs/Semi-VOCs in Soils and Vapor
Moderator Carol Eddy-Dilek (with Bryan Looney)

Metals in Soils and Groundwater
Moderator Bruce Friedrich (with Glenn Bastiaans)

Radionuclides in Groundwater and Soils
Moderator Bill Haas

Topics to be Discussed

Needs identified:

Two documents will be prepared and made available to all participants to keep this discussion short
Consolidated needs table
Summary of primary contaminants in plumes at each major site

Functional requirements for LTM sensors/analytical methods:
Engage the users in these possible discussions
What will emerge as standard monitoring systems in the future including:
Deployment of sensors
Deployment of sampling equipment
Retrieving samples
Retrieving sensors
Use of existing wells? Or flexible sampling locations?
Automation or technician involvement
Acceptability from regulators
Data retrieval
Cost limitations
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THURSDAY, June 14

8:00 am VOCs/Semi-VOCs in Groundwater Representative

8:15 am VOCs/Semi-VOCs in Soils and Vapor Representative

8:30 am Metals in Soils and Groundwater Representative

8:45 am Radionuclides in Groundwater and Soils Representative

9:00 am Open Forum: Questions, Discussions and Comments from All Participants on

Session #1 Conclusions

9:30 am Donna Hale, INEEL
Overview of EMSP Sensor Research

9:45 am Break

#2 Breakout Sessions — Path Forward

10:15 am VOCs/Semi-VOCs in Soils and Vapor
Moderator Joe Rossabi (with Roger)

VOCs/Semi-VOCs in Groundwater Representative
Moderator Carol Eddy-Dilek

Metals in Soils and Groundwater
Moderator Glenn Bastiaans (with Bruce)

Radionuclides in Groundwater and Soils
Moderator Bill Haas

Topics to be Discussed

Identify available technologies, evaluate what techniques meet the requirements
What sampling techniques and deployment platforms will meet the requirements?
What sensing methods (available and/or emerging today) are best suited for the requirements?

What should the future R&D program include?
What are the shortcomings for the current technologies?
How can we improve on existing methods?
What methods and/or strategies should future systems include?
What level of development is needed?
What technologies might require short term R&D for quick turnaround applications?
What should be the R&D focus in near-, intermediate-, and far-term?
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FRIDAY, June 15

8:00 am VOCs/Semi-VOCs in Groundwater Representative

8:15 am VOCs/Semi-VOCs in Soils and Vapor Representative
8:30 am Metals in Soils and Groundwater Representative

8:45 am Radionuclides in Groundwater and Soils Representative

9:00 - 11:30 am Open Forum: Questions, Discussions and Comments from All Participants on
Session #2 and Summary of Conclusions
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Workshop Objectives

 Assess current L'TM chemical sensor &
analytical needs

* Define the technical functional
requirements for those needs

« Evaluate current technologies against
functional requirements

» Assess technology shortcomings and gaps
* Identify LTM strategies
e Identify LTM R&D for chemical sensors
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DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend?
VOCs

2. What was/were the most vaiuable ideas that came out of the workshop?
That sensors for vocs have been developed and some are available for evaluation or use.

3. What wasAvere the most important recommendation that came out of the workshop?
The recommendation to utslize "on/off” switch as part of a sensor system, to notify responsible person(s} of an
excursion from a baseline, based on a predetermined trigger level.

4. 'What did you like best about the workshop?
The gathering together of professionals who have similar challenges, working together to attempt to solve the
problems.

5. What did you like least about the workshop?

A rather slow start in discussing the specific objectives and chalienges, and identifying potential solutions or
paths forward. There was a bit of confusion regarding what constitutes a "user” vs. a "supperter” and this
caused a bit of a delay. The Ffacilitators were good, but failed to always keep discussions on the specific
objectives,

6. Did you think we accompliished the objectives set out for the workshop?
I believe so, but | missed Friday AM session and don't know what was ultimately presented in
sumary/conclusion.

7. Did you think the format was conducive for eliciting ideas from both the users and researchers?
Yes.

&  How effective were the facilitators at drawing out discussions and ideas from the participants in your breakout
group? O 2 scale of 1 to 10 (10 = extremely effective).
7

Dlanns mrearnda anvr rammeantn that kil hals as seaneaca A tha navt weardenh s |

D-1



Appendix D: Evaluation Sheets

DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend?
I attended the Rad breakout sessions.

2. What was/were the most valuable ideas that came out of the workshop?

People are starting to focus on what their "true” needs are and 1 think with a bit of time in between the
workshops/meetings everyone will have time to check with the (necessary) users at the individual sites, as well
as further investigate some of the technologies that are being developed or are already commercial. This is
forcing everyone to seriously look at the planning and issues of LTS,

3. What wasAwere the most important recommendation that came out of the workshop?

Probably that there is definitely a need to find/further research and develop sensors for long term, m situ use
(i.e., it is a very urgent need at most or all of the DOE sites that must be funded in the near term in order to be
tested and ready for site closures and stewardship).

4, What did you like best about the workshop?

Getting people from industry, the different sites, regulators, and other entities talking together to try to figure out
the path forward was a great start. Sometimes the sites forget that there are numerous others dealing with the
same issues, and putting the heads together does help.

5. What did you like least about the workshop?

I think, n some cases, there were individuals that were developers and/or DOE site contractors that were not
users and were not totally aware of the users real needs, but that spoke for the sites as if they were the user. it
was frustrating to hear the needs of a particular site that we have been working with being presented as very
different than what we have been hearing from the (real) users. [ also think maybe starting out with a smaller
focus would help. I know that it didn't sound like a major problem on paper, but so many issues seem to need to
be discussed before the functional requirements can be set for the different contaminants.

6. Did you think we accomplished the objectives set out for the workshop?
I was not there for the Friday moming session, but as of the end of the Thursday aftemoon session I did not feel
that cur group really came up with a set of functicnal requirements for the rad sensors.

I think that the information that was handed out is very heipful and that once people have a chance to review all
of it, they will be attending the future workshops/meetings with a lot more knowledge and possibly a better
focus.

7. Did you think the format was conducive for eliciting ideas from both the users and researchers?

Yes, but maybe it would be more clear to have each of the researchers have 10 minutes to present their sensor
research so that everyone had the knowliedge of what is out there now for their particular contaminants of
concern.

8. How effective were the facilitators at drawing out discussions and ideas from the participants in your breakout
group? On a scale of | to 10 (10 = extremely effective).

9 -- The facilitators did a good job at trying to keep the focus of the group -- they had to keep pulling some

people back to the issues at hand. They also helped summarize and pull together some of the (random)

thoughts that were mentioned.
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DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend?
Radionuclide Sensors

2. What was/were the most valuable ideas that came out of the workshop?
I found it interesting to note that so many people thought moisture sensors were some of the most irnportant
applications.

3. What wasfwere the most important recommendation that came out of the workshop?
Wasn't there for the end so didn't see recommendations

4. What did you like best about the workshop?
Seeing that DOE iz working to develop this technology for application to LTM and that many folks have the
same concerns/problems.

5. What did you like least about the workshop?

6. Did vou think we accomphshed the objectives set out for the workshop?

7. Did you think the format was corducive for eliciting ideas from both the users and researchers?
Yes

8. How effective were the facilitators at drawing out discussions and ideas from the participants i your breakout
group? On a scale of | to 10 (10 = extremety effective).
7
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DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend? ___¥2C ‘o
Developev

2. 'What was/were the most valuable ideas that came out of the workshop'?

fwamw i;:%
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3. What wasfwere the most important recommendatlon that came out of the workshop‘?
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4. What dld you like best about the workshop'?

5. What did you like least about the workshop?

5. Did you think we accomplished the objectives set out for the workshop?
6. Did you think the format was conducive for eliciting ideas from both the usets and researchers?

7. How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 110 10 (10 = extremely effective). £

Please provide any comments that will help us improve on the next workshop!
a}po(’/ /&1( cf; e Fne S floredo M"‘f

D-4



Appendix D: Evaluation Sheets

DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primanily attend?
Organics in Water and Air

2. What was/were the most valuable ideas that came out of the workshop?

The group began to understand that the development and deployment of sensors for environmental and process
optimization will need a systems acquisition approach. The actual end user requirments, the varying conditions,
the operator capabilities, the software, and communications support, all need to be considered for the system to
function.

3. What was/were the Tost imporant recommendation that came out of the workshop?

The problem can benefit from gathering real world experience with the sensors that are ready to deploy in field
tests. The way that this information and lessons learned will be captured and shared with the rest of the R&D
community was not discussed agnd is not clear to me. Some organization needs to take np the challenge to
create a sensor newsletter/web page to foster open communication of successes and failures.

4. What did you like best about the workshop?
The interaction of the R&D developers, the users, and private sector entrepreneurs; all bringing unique
perspectives to the floor for discussion.

S. 'What did vou like least about the workshop? .

Limited time. This meeting could have been more productive if it ran for 3 1/2 days. A clearer agenda and
objectives could have been mailed to the parficipants well in advance of the workshop, with some read ahead
papers and questions each participant should be able to discuss at the meeting.

6. Did you think we accomplished the obiectives set out for the workshop?

Yes, the challenge has been presented, and 1 think the sensor community understands the task. Unfortunately
the senior leadership of DOE, EPA, DOD and DOI who must prioritize the R&D efforts, have a great deal to do
with focusing the R&D funding, and ultimately develop agency policy and promulgate regulations were not
present. If senior agency officials, (just one will do, but two are batter) sign up 1o the objective of having a
functicnal sensor deployed within accepted regulatory guidance in 3 years the program will succeed. Without
this top down support the prospect of getting the program acepted from the grass roots up is unlikely. We need
one success. Edwards AFB may be that success, but changing government views is well beyond our capability.

7. Did you think the format was conducive for eliciting ideas from both the users and researchers?
Yes, but better pre-meeting guidance and marketing would have been beneficial by having all of the attendees
hetter prepared.

8. How effective were the facilitators at drawing out discussions and ideas from the participants in your breakout
group? On a scale of 1 te 10 (10 = extremely effective).
Very capable, they had the experience and leadership skills to keep the group focused. 1 give them a 10.

Please provide any comments that will help us improve on the next workshop!
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DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend?
Metals in Soil and Groundwater

Per your request at the conference to identify ourself, my name is John Kubarewicz from Oak Ridge and a user.

2. What was/were the most valuable ideas that came out of the workshop?

From my {user) perspective ! felt it was to focus on surface water sensors rather than groundwater as that is the
larger cost driver and to use surTogates in the vadoze zone such as water Jevel, pH, conductivity vis specific
chemicals/metals/rads.

3. What wasfwere the most important recommendation that came out of the workshop?

My favorite was to focus next on applied development and to team the developer(scientist) with someone
experienced in developing the systems {engineer?) and a user. As development progresses from applied research
1o demonstration then deployment the different team members would have expanding or declining roles
depending on the need at that phase.

4. What did you like best about the workshop?
Interaction between users and developers, involvement of multiple agencies and industry. 1 got to share (and am
continuing to do so) lessons leamed with a Dupont person that is looking into solving similar problems.

5. What did vou like least about the workshop?

I think it was a great opportunity to get a lot of good input, but we were limited in defining needs and solutions
by those that attended and how they spilt up into sessions. 1 am concerned that we still need to check on other
sclutions and update needs from a broader group. For exampie Oak Ridge was not representated at the
radionuclides session and consequently was not recognized in their summary as having a need and had no input
(we have a large uranium monitoring need). Maybe CMST can do that based on last year's SCFA/CMST Site
visits with a few follow-up calls and a technology search? Paul seems to have a good understanding of the
issues/available solutions.

1 was also a Iittle concemed that the developers greatly outnumbered the users and that any summary and
foliow-up would focus on developers input only. | got most concerned when one of the developers said that "the
users had their input and now it was time for them to get out of the way!" I'd like to stay mvolved to provide
updated user mput and suggest that we get other "volunteers" to do the same.

6. Did you think we accomplished the objectives set out for the workshop?
Within the constraints set by the attenedees/session spilt (see #5), | think we did. Just need to get the other
information 1 mentioned to e inclusive and represent all needs/technology.

7. Did vou think the format was coenducive for eliciting ideas from both the users and researchers?
Yes, T liked the format much. better than one large workshop.

8. How effective were the facilinitors at drawing out discussions and ideas from the participants in your breakout
group? On a scale of 1to 11 10 = extremely effective).

Twould give them an 8. It was a ¢ nall group with some more vocal sorts so it was difficult to get everyone

going, but they did quite well ai. T believe that everyone got to speak.

Please providesany comments that will help us improve on tire next workshop!



Appendix D: Evaluation Sheets

DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did yow primarily attend”
VOC's

2. What was/were the most valuable ideas that came out of the workshop?

A few come to mind in my opinion, first the end users perspective that everything should be presented in a basic
military manner, not requiring the highly skilled scientist to operate the equipment/sensor/monitor. The end-
user don't want a spectroscopist needed at the site, this is one of the main impediments to the new technology.
“The end users felt if a sensor could last for even three years without constant maintenance it would be
successful. Another valuable idea came about in the form of the perceived needs from the sites, there is a nead
for these "super-sensors”, and there is a huge gap between what is now being developed or already developed
versus what the end-users would like, The challenge will be for PI's to miniaturize the sensors, make them
rugged, and dependable in the years to come., 1 think the performance that the users what is a big gap compared
with what OST currently has in its portfolio.

3. What was/were the most important recommendation that came out of the workshop?

1 didn" see recommendations in the session I attended. I thought the researchers were of course interested in the
possibilities of more funding, not necessarily the agenda of what CMST/SCFA plans to accomplish in this
workshope

4. What did you like best about the workshop?
The passionate discusssion of what was needed in this science arena.

5. What did vou like least about the workshop?

1 think the next time CMST has to look very closely at what the specific requirements they are trying to achieve,
and match that up with the specific task of the working groups. The VOC group continually kept going off on.
these tangents, and only wanted to discuss the science. 1 also felt it was wrong to assume the "end-users"
requirments were what we, CMST say they are, they are wrong because not all of the end users had
representation at the workshop; for us to assume this is the requirements without there buy in, it would be
similar to what ID did last vear, and rubbed several organizations wrong in the process. I lastly thought CMST
was given second ¢lass status in the workshep even though we were given all the task to make it happen; SCFA
was given all the credit and this was flat out wrong.

6. Did you think we accomplished the objectives set out for the workshop?
partially, CMST was relying on the end users substantially to get there input as too if the sensors now in
extstence can meet their needs, and 1 feel this was not accomplished; this was totally out of our control as well.

7. Did you think the format was conducive for eliciting ideas from both the users and researchers?
Yes. But CMST needs to look at new ways to get the PI's to understand the end users perspective, T felt they
were on deaf eyes with the PI's.

% How effective were the facilitators at drawing out discussions and ideas from the panticipants in your breakout
group? On a scale of 110 10 (10 = extremely effective).
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DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did vou primarily attend?
VOCs

2. 'What was/were the most valuable ideas that came out of the workshop?

Standardizing of various stages of development. The idea that these sensors don't need to be commercial, we
can build themn as we need them, It was promising to the see that sensors are being developed and are available
for testing.

3. What was/were the most important recommendation that came out of the workshop?
Standardizing on the definition of long term monitoring. Each end user seemed to have their own interpretation.

4. 'What did you like best about the workshop?
The discussions with the developers and their technology.

5 What did you like least about the workshop?
The review of the published need. This was a big waste of effort.

6. Did you think we accomplished the objectives set out for the workshop?
To some extent.

7. Did you think the format was conducive for eliciting ideas from both the nsers and researchers?
Yes. However, not all ideas were given the amount of time needed for discussion.

8. How effective were the facuitators at drawing out discussions and ideas from the participants in your breakout
group? On a scale of | to 1U {10 = extremely effective).
5, Sometimes they seemed to have their own agenda, especially during the review of the needs.
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DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend? R % g //b WP&O Pﬁ?——

2. What was/were the most valuable ideas that came out of the workshop?
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3. What was/were the most important recommendation that came out of the workshop?
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5. Did you think we accomplished the objectives set out for the workshop?
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7. How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).
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6. Did you think the format was conducive for eliciting ideas from both the users and researchers?
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7 How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).
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ﬁ 9 ] ))an'nJ: Q‘ptqﬂff ww:‘(’-hj 4aj¢'f1\¢r 1Lu {fAd’J IJfIks -} Heﬂ{t a Mer Was

a jcroJ apprm‘n

Please provide any comments that will help us improve on the next workshop!
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Appendix D: Evaluation Sheets

DOE Sensor Workshop Evalnation/Comment Sheet

1. Which Breakout Session did vou primarily attend? \J O 4geand J VAPJ\(_,
' i

2. What was/were the most valuable ideas that came out of the workshop?

(urrenT Nons o MC\,OM&-«J( ‘P’wg

3. What was/were the most important recommendation that came out of the workshop?

m g@jg Mu@j*?a/ 4 6;/2 S5 8 g/»vaﬁf

leya™ 7O 2,5 -
/f}\ What chd you like best about the orksho';;:; 3 %

e tosn S ussat ¢
% o Y wﬂeﬂ/ﬁoﬂ?{nr‘o«a{“ WMIW 3,4.._‘,._

5. What did you like lcast about the workshop?

5. Did you think we accomplished the objectives set out for the workshop?
6. Did you think the format was conducive for eliciting ideas from both the users and researchers?

-

7. How effective were the facilitalors at drawing out discussions and ideas from the participants in
vour breakout group? On a scale of 1 to 10 (10 = extremely effective).

Please provide any comments that will help us improve on the next workshopt!
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Appendix D: Evaluation Sheets

DOE Sensor Workshop Evaluation/Comment Sheet yohn.g Jagden &

va.@o,f

1. Which Breakout Session did you primarily attend? mnj/ Q,p 5

2. What was/were the most valuable ideas that came out of the workshop? :
- SisiutdS Contbb~S ohoou ¥ tost: JS - hiti rﬂ-—u‘u’?&? lad

o F:S J"'—“——Q f';\,_tp_ m“i"w;#j “W*k'hﬂ-f w'f!'c.l‘ﬂﬂ/f""d C-&S'é“u
- I R.TMW.«(LC(D/”- LT M N
- Ned for el b itmabsom 9 )A‘.,m -';_qu;ﬁajaj rot f gt d S
3. What was/were the most important recomfhefidation tit came out of the workshop?
- .C'/owms,us mmai;jar Myoba,ﬁc et gty /07"
i AN
g ooyt Sdaildantv IREd Lbo proge—
4. What did you like best abdut the workshop? .
= Mo otls  ispo€3 F ot W,wm u.g‘f: have du.ec,b}lf ool yd serf
he a priey) oBiesbires of Tht wow S OrPLL iae QisewsSions.
:.a_wpqsuf&/ veeman-dd , Flox ¢ jl-—f',MU‘Too )

= Direet intavacty o 5 dov YO g Lig R0 to boFa
5. What did you like least abouf the workshop?

l‘nwﬁyfﬁ‘f& 2 priavi ¢-)Lm-.4'm ‘Ef yazufrwj’;/f%’ecgfrm Ei

'gj’ »

5. Did you think we sccomplished the objectives set out for the workshop?

Mo, ST net” Aorv ivenld Thatd we W}Lu-// vrndii Food Hy -
aéjec;érvbf ¢ desirad oulepmnen

6. Did you think the format was conducive for eliciting ideas from both the users and researchers?
Ves.

7. How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group?- On a scale of 1 to 10 {10 = extremely effective).

Please provide any comments that will help us improve on the next workshop!
—- snea to ket :ﬁu«,f;ﬂu M#’Lcﬁfvﬁ_f ouu,d'_yef w’ybmﬁ;
o) L7r o sxbahlich haonlary Lontlitronc Jeb disecss/o—r
 Tasets Phal) wie el wldylsced wti deba. pasets
P pre&w—‘.f'aﬁa’wuhwbw”’ bo mey o RTHM is yeadly nendel,
- Wl JOI inFephobnly simsete ) opprnnchid Fhal Pravide m/m,.&sm
Pt abld ovln $500L 8 Fies - Conn el de. 6;‘&-?03_/@/‘0“:4,‘»:01& v



Appendix D: Evaluation Sheets

DOE. Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarity attend? piXad g L e B

& LUtlo{men

3. What was/were the most valuable ideas that came out of the workshop? "

T U, W T L TV ey bt e -b o s

P IO S S N N (g-(mc"‘uc‘._ﬁ o Do ofa NI A "'Eﬁm
3. What was/were the most imporiant recommendation that came out of the workshop?

[ S_,\,(;b Tv‘—c-u\i-w‘.v\Ll P R N J\—a-fc—h-(_k.t. Cpmn Nt VSR AL
dofow - S gt EEENV VPP U S VEEIVS S

. - . - o 3 T 54‘\»-4_

4. What did you like best about the workshop? ~ Bteve, <Srta o Tedle < h‘l s

| A % A 'C,l_r_\l\m‘&—o‘w

5. What did you like least about the workshop? = "V o O Dog geette il
Dot i "Q"*“s“\“’e“ S N~ TN PN L PR S et C.«r-w\{"’ﬁ

5. Did you think we accomplished the objectives set out for the workshap?

6. Did you think the format was conducive for eliciting ideas from both the users and researchers?
D woend dv T r e F o e %wmy_"; \armair WM’K
T Vo comj.r%“,?rﬂ Ae, LoneaTaNow s ~ 4o Koo eope e & e
R POTR R S L WY ;\;\‘\ﬂc% It et c.J.-;
7. How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).

(S1T%4 ‘rmﬁdl»xh%:‘rfs Sonch -@"‘Lﬂ“"\ S e bcleens  eSewd H \--—*‘?"-‘-)r ’k_"““'\(
Ayern g b T w--g-:\wvf o o @RS~ Gk X gy -
Please provide any comments that will help us improve on the next workshop!
14 ot M(,_\k\ Hsbep Ama Semea - DoOE W \{,\ﬁ@,\ s v la b ¢

= .Lm'\l‘f_‘d apattne B Arver v »{-w‘(.'(’o._:.r_i? Lomt v Gvetn,
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Appendix D: Evaluation Sheets

DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend? \'/ O (/ ( ép{wéfgﬁ/z)

2. What wasfwere the most valuable ideas that came out of the workshop?

2 1’6“ 7%0/‘_%1{,; ';}/W%{éﬁm@’(a ﬁ:@?ﬂw y
3. What w%?%ﬂ 1mponan econ{lmeendatlon that éame out of the workshop? mmug J

/ ﬁfff%"’tﬁ” g,zg/m/ el neesly

A plool mm/ oot g ol ffﬁﬂf-@ # b Ll fon

4. What did you like best about the workshop?

C)C%a/naz védﬁ’a/z fFNVW Alal laet
@ Uhsne o fo folh Lo st [J.Lé/aﬁ%mb
5. What did you like least about the workshop?
750-‘/)4%? dovelopers % to el %{ ALty
ol aither K an f{zuécd A
O{JZW”Z ¥ L AR cole

5. Did you think we accomplished the objectives setdut for the workshop? Mé M{%‘g{

%mﬁf/&#w’

Ll 204
V20 rg0s tolbas %mmf

i g, P QAZL W%&.?‘
L s e e
6. Did you thi at was conducive for %ﬁgtmg ideas from both the user&d msear’éi%ﬁm =7

gld, b npeoloh M€ Ll2icy

7. How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).

AWAW@O L

Piease provide any comments that will help us improve on the next workshop!

Bilopri o et bkt sterny o conoteeton " 7;,&,,,, -f
?}M{% MW’? Socciasot 0 camint S 7&;&70@
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ey Laxt . ’/}"a’awua/@zzam/ Tock, tunlllZ
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DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily atiend? UUL,;/S VOe .

2. What was/were the most vaiuable ideas that came out of the workshop?

M'.u-‘ y W@&Lm [§S TVVL ]

3. What was/were the most important recommendation that came out of the workshop?

4. What did you like best about the workshop?
uuo& o-Tapu..-\-*mL\“h: LSS x-«JLa ‘L*L [y .4 ‘&L.Ak o %M‘L‘ c_&

ook Giv M’\"QM %\mh‘q\*o-&u Y

5. What did you like least about the workshop?
U‘-—'W“éﬂ-w\-b LI J-o-;“- gumr;jy‘-"\w& M M*" | SR W UKMQ—-Q* Ll a i,

vwsu»«.lﬁwﬁ.u-j o4 LT~ ('SM Thave wrove tiay Bl
o L«,\u.—n.-s aad & Npnde oGWsnL«.ﬁ*“ {u‘i«wm

5. Did you think we accomplished the objectives set out for the worksh()p'?
Wevk shoep AMbdoa “\C, oh ok ,\ksmﬁlw auxsw wh«ﬂm o \m\-»\w'\ Vtﬁwuw,;ﬂ\
Lo Slerary T u_;qu *ﬁ t&a.:k,&t 3D f)“? ‘\ o4 C.L.ﬂa.yw-.\ r/-..ri-\z‘“-""; L-‘TM ‘l"#»
%U‘-ﬁ “\'—‘-N‘J". wVA W_L—Lw‘.,-- Tt b v AALEY & S ek

6. Did you think the format was conducive for ehcmng ideas from both the users and resea,(chers?
SLS- T L&..N‘_, (.. muk:.-,’v,._gpz. vy ]\—‘-Mv-'-'&‘ ‘_vavu- iu_

LAs ear VA RRA

7. How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1t0 10(10= extremely gffective).

&mq\og_ P.LA,L"&PS 2 K.A:t*(k Lo wx.mow& P W(_b U q‘mﬁkh
e eee e ad SHu ERA VAPV

Please provide any comments that w;ll help us improve on the next workshop! -
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Appendix D: Evaluation Sheets

DOE Sensor Workshop Evaluation/Comment Sheet
4y 0 "W’f

' 1 L
1. Which Breakout Session did you primarily aftend? ﬁd L uo/: p{u’ / //‘:}naf. 5’ User

7. What was/were the most valuable ideas that came out of the workshop?

74 exetid about Uo wpp lealiln s LOFD 505675

3. What was/were the most important recommendation that came out of the workshop?
&wjafm,.; r}‘maly/_,— Lo brarl Gecaurh privmte fc.g,tn‘ {’

4. What did you like best about the workshop?

M-\/luffml»'y o 5oindlarttis ¢ Apbercrery ammnd Conp boy
Py

5. What did you like least about the workshop?

ﬂ,r/’;f' fear W}l gw’&l:{f',’erﬁn /;;la/‘:\t, ff/e\f‘ ot
ﬂa"‘l!?‘ /fa,v'f-ajomi ’J"-A of WAk A&{‘,,Mf.

5. Did you think we accomplished the objectives set out for the workshop?
T gurtu — é - JM

6. Did you think the format was conducive for eliciting ideas from both the users and resgarchers?
,ﬂ,_,l},v.,,/ LA jc/f W“f',\ -'.1/‘47! Sorn  Argearihers
f/‘“f ﬁo/ﬂMA e, o r‘cq‘q;’dxﬂmﬁ Casl e s Mw‘}t’y’

7. How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).

+

Please provide any comments that will help us improve on the next woskshop! ,
Z &I H, 1 L nu//hﬂ;ﬂ spenl Foo ruch Tme ;
o u Tydes Wik, an 'Y’{’V'{{MJ were nof gelling vy A7
ADE o Tard Y, "M%ﬂ'/"f““‘f{
Nheed Lo ens Hors— Frn O iy

IS L AN

D-18



Appendix D: Evaluation Sheets

DOE Sensor Workshop Evaluation/Comment Sheet ¢ 5/ —o&-7/2

1. Which Breakout Session did you primanly attend? /7 M

2. What was/were the most valuable ideas that came out of the workshop?

ﬂ"a;omv’“—vaﬁwc‘f a&/ﬂ foreeroe o

3. What was/were the most important recommendation that came out of the workshop?
Severdd rec's wese .uytpr‘fz&f.‘
f%ﬂ.m( A( f(f cL/ (c.};« 2 Lmcd, f,r' ﬂo_q}/' MopE y/f/{rc( /"fj_f&'fa/é/.

cre o b ?“‘”’Z/eﬁ n devalbesrs
4. 'What did you like best about the workshop?

il3er ‘//ﬁ#"” Jcpeifky 128 7o B

5. What did you like least about the workshop?
Za?sd / ey San

5. Did you think we accomplished the objectives set out for the workshop?

>/.M/ fr a /af;;( exte

6. Did you think the format was conducive for eliciting ideas from both the users and researchers?
7-4( b el ot foEERe, 5¢ S5 [ owe § O E0E 7()0’<—(
Lsas fepn %yrz; Lt éz céo"épc q} f::/ﬁ[ﬁé/‘

7. How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).

g b (O

Please provide any comments that will help us improve on the next workshop!

ﬁm;/ﬁf wpem [fesromns /w.agﬂ,( a/ 7Lé4k Wo"”/fféf
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DOF, Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend? rnda_,]_s ’/ ,j w:’)ﬁ'oé(’

2. ‘What was/were the most valuable ideas that came out of the workshop?

Yok yaad —hme navtertng ni} NJ% nagded

3. What was/were the most important recommendation that came out of the workshop?
Lhey aase need Lild axparen i daotfo—

4. What did you like best about the workshop?

o F T el odhime
Yoo rogp. Yhe @Wafwwfl% L! eep ‘
L bmarAs T No U
Wy o€ oo porm L s Loe's
What did you like le%ﬁ?mr 09‘;\4/ e %m m"’"‘f“'!e' )
%@% _ shawll be o Lo htwiter |
7 aloser So o dan'é
o pf e prople s
: . pnedd.  o— P -
5. Did you think we acComplished the objectives set out for the workshop?

LA C{ML RITIIIIV. ) SenBers bt T piF SW“Z-.Z[
dhe oevelopmat 2 ié/dacﬁwj process  «a
clrangc boted o0 Flaa mgf‘yéVKf

6. Did you think the format was conducive for eliciting ideas from both the users and researchers?

WZ/S

7. How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).

9

Please provide any comments that will help us improve on the next workshop!

p,ge.,@:(m pders oo mutals owd mere dwelopers
L @ - %ML?A I %«m{t s oded ce gmmi‘
Job qeshing s mamy pupic hase ot gedt 44
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DOE Sensor Workshop Evaluation/Comment Sheet

f J 3
1. Which Breakout Session did you primarily attend? !é(; (é \f /&Cﬂ’

2. What wasfwere the most valuable 1dca.s thaycame out of the workshop?
e wvs Grnidoy >
MW stéy/f-

:Zai was/were the most imporant recommendation that came oui of the wor shup‘? %'

et COoMppey CPRLY - u/
STp g t%D?é’ FEp It % ;ﬁ

4. What did you like best abont the workshop?

Aice. ;? % »76 74 M{w}ﬁa& / /2’4%;\
% /ﬁ’ Ly T YLt Sl P
5. What did you like least about the workshop?

4&/,»\/ Qéjc/auef/ Jﬂé/ G j/ﬂ e

Mr A, J(_//f74)‘vu]<:/€ At -

hink we ccomph‘;h the objegtives set out for the workshop?

é 0l s iy

6. Did voy think the format was conducive for el mg ldeasfr%mboth the wsers and researchers?
_72,%4 ras -
/ SECHN Vet

%&7 /(,7.{%
7. Howe ‘fectwe ere the facilitators at drawing oul discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).

Z-
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A /;m/% 23 /;/f%/,g/ .5&—;&&%4/”' .
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Qc; B SEnw 1 MY
DOE Sensor Workshop Evaluation/Comment Sheet -
vb.e “z_{cfe P/El:( Nder

1. Which Breakout Session did you primarily attend? \)QC_ 3// $ Unse

2. What was/were the most valuable ideas that came out of the workshop?
D ()Okuke L w\'\&k* b S mins Com oej\) arg  oulc ‘{_l“q‘_

3. What was/were the most important recommendation that came out of the workshop?
F;.r.,«.\\ n’q.—o.,\ﬁ,q&g\; — Nk WAL e ,,_qu;{- LA B NP (3&@-.; iwta
br;é@“ﬁw a4 BE Ao commertiatizde v QLH\TE-%AK o ex'.&.--.b Sevge ~x

4. What did you like best about the workshop?
mc— ggq_ u‘( '.-\\a"w\';., - a.-*,_-,.,..l ?5\.3‘1.‘_-\?“_\1\\

5. What did you like least about the workshop?

at)ﬂ\_/‘{ A Seadh Qf"\’t\'x;“\_ =y %l&"l.\(p %o Yeie \""w&\ Sumw kil 4 e h-_‘:.k‘ LYY
L)

“""J‘-\ B &A.»i-uj 0. e B“ke' Sl
l&ﬁ\v_‘. -SRI j.(.\ \'\.\ﬂe LI \M!wa \ArA LISGEL \USQ t\\\ ‘d_ oy '!"““7—"&'-"‘5 , el f)“’-‘»‘h& "{&)fﬁ Qh){.)i'c!e_
5. Did you think we accomplished the objectives sel out for the workshop? aE },,-h?_‘

Ve

6. Did you think the format was conducive for eliciting ideas from both the users and researchers?

\;EL ;’)\tﬁ“’] \..“‘,:_L\ Ly, (e -C;rm.,\\ '\u\.\é_u, T rhm_-niw\ Iy Q?C«_’t;q&

7. How effective were the facititators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).

a Dbk Ve T v o Qi

Please provide any comments that will help us improve on the next workshop!

__—_,T \fe_‘.l.{y \n\’..e_bx e  deh B Ay HDK\IY e, Ve, s B o my ‘G_.m.,ﬂ _
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'Devdof/fv

DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend? VﬂCg ; th qﬁéﬂ othey & H2 lesser Pfﬁﬁjl

2. What was/were the most valuable ideas that came out of the workshop?
%uv—fan’s; pomber p‘l\_ viable ﬁcLh,Ioi,eS
QVq}/dLIC_ 'Fﬂ\(‘ EVﬂ'tlAa_*l’U-H4

3. What was/were the most imporiant recommendation that came out of the workshop?
lJovler g w/US6 S,
Loolciu\? @ gther ayend MMHYFMG., ?r}z,}r'ce- <G (take Tha blinders ajﬁ%

4. What did you like best about the workshop?

S b e by the modevabors ar :4/?.,‘{,1( comee i AuFioms A
+e very A(ivefrt ma‘\‘é’rr‘wl PW’SP#J pdl'&(—?‘sc’f(-

5. What did you like least about the workshop?
D‘(;‘;'pc.n[f‘j T Fo cuy  om MCCXS ( we /ﬂﬂ" M;'g bave a
cleav comsensusy owm we‘eﬁqu ) }_m‘) ﬁor raki e,
5. Did you think we accomplished the objectives set out for the workshop?
T kil o [ Y‘m‘w{ﬂ e gussh‘w; Hane
lee &lméaﬂel@&’ Tl ‘orap@u,f 1o The Cescim Summmaries. _

6. Did you think the format was conducive for eliciting 1deas from both the users and researchers?

(/&5, Tsr‘ealca,j‘% LueA( 70‘4 ycelleod kar. o Hr
P,.,«r o= Tt geqsiuom moderiers 4o 'ouH toall f‘vjeﬁ«ﬂt,

7. How effective were the facilitators at drawi'ng out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).

|O (esf)e c.(qll? CW%}JFV‘fn.ﬁ Tl""" /;verslhj u% Pt PMJ‘('FAJTSX

Please provide any comments that will help us improve on the next workshop!

e Best -hm( gb- rL{ whele comberesce |,

e ik A fhe et with 4o St oy
Cc&a(a?uAA measuremed "“Ele"f"!'jrf:Eﬁ ; Curre

mmjfs'w‘v[? a f?’mzf“"«-. 5,// Lﬁ,;‘f} bfﬁuﬁj@ﬁﬂ‘mﬁcw
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DOE Sensor Workshop Evaluation/Comment Sheet ﬁ
1 RAY (wtn)

. Which Breakout Session did you primarily attend?

2. What was/w 0 ' that came out of the workshop?

] “ ¢ mw?!ﬁhb

Lo thent> o ypoarbet pitrids o DoE) 000 [ /votd’/wmw

3. What was/were the most important recommendation that came out of the workshop? M
3 Doy A T i o ity

— 58y Lo lTM A of Y
oAt - W%W)
e

4. 'What did vou like best about the workshop?
5. What did yeu like lcast about the workshop?

5. Did you think we accomplished the objectives set out for the workshop?

W W W , %
6. Did you think the format was conducive for eliciting 1deas from both the users and researchers?

A edives Jthoinn rpddert
by -

g i gk o s L

7. How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On ascale of 1 10 10 (10 = extremely effective).

7

Please provide any comments that will help us improve on the rext workshop!
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DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily atiend? m 517"?‘

2. What wasfwere the most valuable ideas that came oui of the workshop?

479 54 fbj?wf' jﬁmm Evel USers

3. 'What was/were the most important recommendation that came out of the workshop?
jpyf' E,g» nws/gwg(ws o wo*/i{’ WA e OIS
vesearchies f&r f MW/W.:TJ 2e e he Sensory

4. What did you like best about the workshop'?

5. What did you like least about the workshop? axr 7}‘5\51/5
T le Lacl of(mf o En Wy(‘) Cmmmuc-i—p el

[Lé: f‘mﬁ Sergov ole

(p‘)& l’JM £y wtré e e G
5. Did you thm ‘gt/:comphshed the objectives set out for the workshop?

Vs,

6. Did you think the format was conducive for eliciting ideas from both the users and researchers?

Neeod muore wpw’f‘%r-m ALSETS,

7. How effective were the facilitators at drawing out discussions and ideas from the participants in
vour breakout group? On a scale of 1 to 10 (10 = extremely effective).

/

Please provide any comments that will help us improve on the next workshop!
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DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend? [g ;of r}pn uc/ ;'5,2!, < / a.u ,}I;.a{»-

2. What was/were the most valuable ideas that came out of the workshop?
Ngqf? T%f‘ moistore Mdusurcmc v Vaslgde Zaﬂd,
Nif-o? 'f?/ UG&/WdrIF a/yrf"rmq cknafoﬁ ér’ resmolt %wsm?
Duosklihion iy ot be. Hle st gt ek far LTH,

3. What was/were the most lmportant recommendation that came out of the workshop?
Be u’ SenSers For Tm e e 49
LT""L Wﬁfﬁzg o 4§m nonwd wol th wssftﬁ T,gc},,.{.}@j ﬂs N

Ed sfby—.; becovne ﬁl)ﬂt[p‘!,j-(_ J{ﬁ[cg; ol rep .-‘z‘c-e‘:g d&m’ L}x; £ﬂ¢h bor- iﬁc{t/f”d[

4, What did you like best about the works P" ssoble. -

A Thos for vadese 2ome LTH.

5. you like least about the workshop‘? ~ . _
iam on CQL deplov Q,enf;cr‘%v ancs Prollems assocodd with CPT
Viows

vilomes were Prz 4 lmme‘

MK%&L reale {7 ci«ca& l‘f‘ 15 f k-,%s ag ar Aﬁwla tpriat K [ (o3gng

L fonn 1t-house Sevfdes -~
5. Did you think we accomplished the objectwes set out for the wor shop.

aﬁi{am”y. ,Lﬂ opper 'f;) : e- "[A( wé/fz‘s LH?:'“ (vf?LurQ r f("L
o wﬂer e?w L&sfg pved W S Core. um” refv;u 'P

M’ér{\,“ P"rmw i L LH( AR AT 5 .
6. Did you think the format was conducive for eliciting ideas from both the users and researchers?

o‘r &MU?L Vsetrs f”—’swtf hose. m Wit ?r{eem?gd(p net guoan

IO L)ohw-(, H ouﬁfi MJN{’JP“L?” N “)0 ‘J&L {rdose FAor V3 c.wPFn.s:s
F!-cutdj 0 Li 0 W‘-‘J“'X Plﬁﬂj‘_% o ro;)P4
dra

7. How ‘effective were the facilitators wing out discussions and ideas from the participants in
your breakout group? On a scale of 1 1o 10 (10 = extremely effective).

Tcyp amﬂfue Damma}bi &1‘4& Aige asion pr}z-.g ‘;I_zw? ,;;J.emr
M Yoo pe ceneevd notovs,

Please provide any comments that will help us improve on the next workshop!

Newd B hove Ginilar forom w Uset€ s }?@eufﬁws ol Gk holders.
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DOE Sensor Werkshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend? rnetols / Voe.s

2 What was/were the most valuable ideas that came out of the workshop? -
é &2 Dog 1o /h AL A conract

< . 3 -

V. o ,au%: percd oL~ m‘t’.‘b o

3. What was/were’the most imporiant recommendation that came out of the workshop?
Sexe T2,

4. What did you like best about the workshopr? zed. Inclide L soe
g,gmdch well ?’U” ne ; NPJ
“puthide ! vhe DOE SysUsE Ab, usas, ERA

pn Hech. cevelpens.

S. What did you like least about the workshop? ﬁ‘fa
/n Svme coses, Mo&a! rgts o/rol mr?"o&/ d//m-«)—ﬂv

o fd licafiom nen:cfs i mdroal s &f c,;/o;cm{:
/vfar!fucre a-f f)’?ft‘.f'-e_d - ja(‘n eyt Jhuefsel f an
Jast regulets {9 pron Toarg. refrfam%w‘rm o Mﬂm"aﬁ;m

5. Did you think we accomphshed the objectives set oul for the workshop?
Ulotd~ ,tzc/mzé?waf Cact NaddA terels
el el ot e omedtlined

6. Did you think the format was conducive for eficiting ideas from both the users and researchers?

W # Lctaraloe s g i
7. How eftectivd were e Tacilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective). é?fg_g

4 -

Groctle

Please provide any comments that will help us improvg on lhe next workshop!

/é&:nz"z%cﬂéaa A,

W; S i J@Qﬂ,c{f *r
W MM -t do th,iuka D Aesl
Q.rxof j—{,ﬂﬁhbb’o?\-‘-& “then Cmfr¢ SCFAA lead la

chould recenmend o
Direceedd.
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DOE Sensor Workshop Evaluation/Comment Sheet

1. 'Which Breakout Session did you primarily attend? \/ 0 C/

2. What was/were the most valuable ideas that came out of the workshop?
USer Amefls, howctes, they, were o aresidend.

3. What was/were the most important recommendation that came out of the workshop?
The pecd fo Ao fonger Fartm rescair i+ Hevelsficrtcon
SEFFOV

4. What did you like best about the workshop?
Srackis 1L Sommere discmuons

5. What did you like least about the workshop?

(radiwcctzgl 0&3@45{0.;,5 . Ve fLcitihors weifed fo Styoctime Fly
istcgiion fa s gpiafes ChnT

5. Did you think we accomplished the objectives set out for the workshop?
y.ezs o L, —

6. Did you think the format was conducive for eliciting ideas from both the users and rescarchers?
USers weee o chovt suppl, . NOpHALG Yoo bugid basr Fo thuv tere
usens Ly fle methig.

7. How effective were the facilitators at drawing out discussions and ideas from the paricipants in
your breakout group? On a scale of 1 to 10 (10 = exiremely effective).

)

Please provide any comments that will help us improve on the next workshop!

fet é.w}—ﬁl
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DOE Sensor Workshop Evaluation/Comment Sheet

1. Which Breakout Session did you primarily attend? < ai usar// 'tzc/('\—/ . ¢ ¢jvaﬁa/

2. What was/were the most vajuable ideas that came out of the workshop?
. \ ) L3 r - "
\M"] Q“ﬁ U‘},e"?'o\"*— (_v,’( =i “.;Lr“:J\—j Ve Vté’.gfgd—-s
w d Fe she BQ}'\LM own. A nde- PW:Q ¢
L=l wan 0 B ' ﬁj PR P n[]
3. What was/were the most important recommendation that out of the workshop?

(Z-Mmmrv\,d-hﬁah._ -Er.‘:» Lﬁolf_.—a:t ;@—ﬂyuﬂmf.-f_.. a’é‘
L’,_'i__m o MK.«QJ{“& wc:iuuf’t{en_'éb

% +£vm wsibb de w——s‘ﬁ*t.é'ﬁb“- ot ‘]MaQJ‘('aJ?@W— 365'(@
4, What dld you like bea:\?out the workshop?

wwbjmtﬂs 2l exd vhz_x_ ok idezs o ("”‘WS
5. What did you like least about the workshop?

Tl ML,@) an LLSM . +eoifm.,€pea>s45 e o
vad sl ald wee Nae Moo 5l tnfeens on
heed s aad PR BNAE = B Eired Fo i

5. Did you think we accomplished the objectives set out for the workshop?

@Waﬁb{ (7% — a)pﬂ‘u,_,&»w}—‘% e, Py (_Lg c"aﬂ-ﬁ—*’\ﬁ
"gw— ébl ch:;\._ wc"kﬂ’ﬁ\ﬂﬁ"‘s

6. Did you think the format was conducive for eliciting ideas from both the users and researchers?

%8‘3 -—-«‘A('va qu C-CPV\-Q.A Qwh«.m low“s té‘l,,
l._rp -i'-(’/m Wevf«’_ LeaLa g T

7. How effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).

Please p;;éide any comments that will help us improve on the next workshop!
"j%"ﬂ"“"“‘- .-_-;‘Fébov— aUM’idzé‘ﬂ-“J ol T m{mas
ODP wells ) | (OB €7 does MMW mm%nﬂﬂﬂ
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CLAF Ho

DOE Sensor Workshop Evaluation/Comment Sheet St
Deverorer

1. Which Breakout Session did you primarily attend? Vo CS e 110 / At py il L7l

2. What was/were the most valuable ideas that came out of the workshop?
Shsors Do NOT NEGILAULY NFED b DeTETr HMEL . Crint AS & Snions

00 ety APPLTATIINS T3 BT pbtvGes § RIS | Aap e AT ,%7,{“?
Hgn 70 CHrROALIE SINIOAE N by oPTIENTAL oD |
3. What was/were the most important recommendation that came out of the workshop?
lotr NED  plokl /??Pum/zbmwn«wr Aenvisigs 70 6’47’;74{' SFRNT o
w0 ke HoLd .

&=

What did you ljke best about the workshop? |
Smanl DHvirLprsts Sk § Suridn)ze ﬁ/n( ﬂbﬂmowtyﬁ (Gmu(,
Tibtoicl e etunnaer®) | I ntinie nhs wpr  EUTREMEZY LT K gorv]
eV ELo S ) o ysenf . I H3JoYeD W}M:u& T PPN T

S WIT N SRS > Dricgs  FrEP OPPesua RS e
What did you like least gbout the workshop? ef .
P FarrebucRAY THLKS § Dilculsieny CIULd O& IHLvCJEWGD_ £1A4NY A 0P8N

DISCURTNAS ook D 4 rt/ NG ﬂ‘” LA ST— Grtd s TEFTING BACAPE Seprrmeed Hril
Sortl CroN /05 Lol Al 1TTUES WO ey Qxtraindy ué, Bur My

PR DuestvE.
w‘;‘:}:.wop p 1 7 UG TIDA i BVE RAMAANILY £ Fouse on -
Did you think we accomplished the objectives set out for the workshop?

PES [ J00 AR 0F 10EWITIYING Lessn AREDS /gﬁ B8 woep ) Aup
Stnrel_ 7 6165 )

h

LA

o

. Did you think the format was conducive for eliciting, ideas from both the users,and researchers?
T rthent N5 EPP-USOLS Sppuld HAvE MIE Q82N i 7%5 o
" v o T A el SrAMEUALD  arixsanDs o 0F AlEER e,
%:(M’;i 7P ,# LEERS  PSeint T PR HEMS H R SSporry AT e . PERIRES N
Nexy- ArE I RS § DERLoAAS SHnD 8E GIEN N LT OF ﬂﬁiff"ﬁf”ﬁ
7. How effective were the facilitators at drawing out discussions and ideas frorrfg fEe Participants in s Ao

your breakout group? On a scale of 1 to 10 (10 = extremely effective). Ar 3c.
9 . -ﬂ:—-— AN EMBL Guggg ..;_
Ao LKCrIw
hF ST LY STy
S, s,

Please provide any comments that witl help us improve on the next workshop!

o8 oM NIl /N é, 4, .(
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PDOE Sensor Workshop Evaluation/Comment Sheet
Deeveloper

1. Which Breakout Session did you primarily attend? \/Q c

2. Whal was/were the most valuable ideas that came out of the workshop?- & MMW &

AP gty Rodabloc) . jd,c[g Gretan prhian.
MWJM

3. What was/were the most important recommendation that came out of the workshop? @M '
A

WW}

4. What did you like best about the workshop? Aeatedt ot s iy - LJ}LabC Afﬁ-é,,(
L hats docpadt

5. What did you like least about the workshop? - Z/ BCleg e (7514},@5 AL, WM

5. Did you think we accomplished the objectives set out for the workshop? >72. — 2ol e

beg G 2wl h gt A TMpicsre, sl

6. Did you think the format was conducive for eliciting ideas from both the vsers and researchers?

707"""%'-4 M&réoWAMM zy“-}ﬁ"-’f‘”f’z_‘

7. tow effective were the facilitators at drawing out discussions and ideas from the participants in
your breakout group? On a scale of 1 to 10 (10 = extremely effective).

5

Please provide any comments that will help us improve on the next workshop!

Aeed # gete W«w 2l m/u’? LT, *57‘:1&%”) geneo

WW}
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Purdy, Caroline

From: Lance Voss [Lance_Voss@nmenv.state.nm.us]
Sent: Tuesday, June 19, 2001 3:44 PM

To: purdyc@ctc.com

Subject: Sensor workshop

Caroline,

| spoke to you briefly during the sensor workshop in Orlando and you asked
that | provide my thoughts {in a paragraph} to be captured in the workshop
report. Qverall | think that the workshop functioned weill in bringing

together developers, users and supporters to discuss sensor and monitering
needs or development status. However, a problem did surface in that the
workshop participants did not have a common vision of Stewardship and/er
Long Term Monitoring program needs, there was (and Nationally is) no
framework or programmatic context within which to evaluate monitering and/or
sensor needs. Workshop user needs ranged from initial or expanded site
characterization, to remedial process monitoring and controt, post

remediation change of state detection. {n the future, | would recammend a
more integrated program, which would include participation by DOE Office of
Long Term Stewardship, supporting a discussion of the evolving, programmatic
Stewardship plans. This would allow the development of a consensus
conceptual model for stewardship, which wouid identify issues such as end
state and required monitoring functions. Considerations for monitoring may
include, contaminant migration pathways, exposure pathway monitoring, risk
evaluation and remedial process monitering, and integrator operable unit
monitoring on a fandscape leve! within prescribed end state. Any future
workshops may alse benefit from an expanded US EPA participation relative to
stewardship needs. The combined DOE, BOD, EPA (Brownfields, etc)
recognition of the overall scope of stewardship and LTS needs may be
beneficial for developers relative to the commercialization and marketing
potential for sensor technology.

| look forward to the workshop summary and continuing involvement.
Thanks,
Lance Voss

DOE Oversight Bureau
{505) B45-5825

D-33
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DOE Sensor Workshop Evaluation/Comment Sheet

1. 'Which Breakout Session did you primartty attend?
Radionuclide mainly as a developer

2. What was/were the most valuable ideas that came out of the workshop?

Measuring the rad concentration is only part of the solution. [ was pleased to see the acceptance of process
monitoring (flow, biolegical, chemical), the value of qualitative measurements (ie yes/no rad detection),
indicator monitoring (flux, pH, €02, geophysics?), data interpretation (new methodologies to make use of this
data), data collection frequency as a function of depth.

3. What wasfwere the most importast recommendation that came out of the workshop?

Although this did not come out as a "recommendation”, you really should focus your attention towards the
radionuclides. DOE has a monopaly on this problem and my guess is that DOE will have to provide the
research to solve it. Metals and VOCs can better be partnered with industry.

4. What did you like best about the workshop?
Nice food. I liked the informal atmosphere.

5. What did you like least about the workshop?

I feel that you asked the wrong question to the group. Although the functional requirements for sensors is
1mportant, it would have been more usefu! to ask "Where can LTM realty make an impact to DOE?". For this
question, you really need more users with some scientist to force them to think longterm. From this perspective,
you have greatly focused the problem such that the functional requirements can be addressed. These issues must
also be addressed from a $ standpoint.

6. Did you think we accomplished the objectives set out for the workshop?

I don't think that we have the user buy-in on long term monitoring. Operations has a fairly short term view of
the DOE problem due to fighting brush fires and being awarded on short term performance. A “selling”
program is needed to get the users (and those who regulate them) to support the vaiue of LTM. Be careful on
what project you initially and stress the value to the users.

There seemed to be 2 lack of thinking outside of the box. People were trying to replace 1/4ly GW sampling by
putting sensors that can measure contaminant concentrations at laboratory detection limits down a well, Not
very exciting and not very likely. 1 think the true value of L'TM and sensors lie elsewhere and it should be the
goal of the workshop to begin to identify these areas.

7. Did you think the format was conducive for eliciting ideas from both the users and researchers?
As with most workshops, it was frusterating at times. We probabiy could have gotten as far with less people. A
summary report could have been made to the audience to get them on the same track to jump start the workshop.

8. How effective were the facilitators at drawing out. discussions and ideas from the participants in your breakout
group? On a scale of 1 to 10 (10 = extremely effective).
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They seemed fine. Bill Haas seem to do the better of the two.

So there are my quick comments., Overall, not a bad statt. Hope my comments were helpful.
Give a call if you want to talk about these issues mote.

Earl Mattson

208 526-4084

matted@inel gov

Please provide any comments that will help us improve on the next workshop’
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APPENDIX E: Applied Needs Statements

The entries in this table are related to monitoring or sample measurement needs. Only needs that fall under Work Package 1 and 11 in the SCFA
program were included. (SC-01 = Characterization, Monitoring, Modeling, and Analysis; SC-11 = Validation, verification, and long-term

monitoring of containment and treatment.) All duplicate needs were eliminated. The questions asked in the different columns were directed at
only the monitoring or measurement need expressed in the Need Statement.

Master Stage of Sampling or Anaytical
i i i Contaminant i . Performance
List Need| Need Title Narrative Problem Media Development Detection _
Code Requirement
. General
A short Media of description of the |[Is the need Are there any
- . concern as functional
. description of|Contaminant of]| . . stage of focused on .
Narrative as stated given in the . requirements,
Need Code . . . the problem {[concern as development sampling or e
Need title by field office . . . need (eg. . . specific to
ID# . being given in the . requested in the |detection
requesting need soil, grout, . measurements,
addressed by|need need (eg. gate of [improvements .
groundwater stated in the
need technology or both?
etc.) . need?
maturity)
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APPENDIX E: Applied Needs Statements

Needs Statements Submitted to SCFA - WP1 and WP11

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
Cost effective methods of cleaning up soils contaminated with HE
(particularly RDX and HMX) and metals (particularly barium). Methods for
treatment of waters contaminated with HE and barium. Need methods that
Cost-Effective means of do not significantly increase waste volumes. Methods for characterizing h
o . . . . soil, ground
Characterization and transport pathways in canyon bottoms to support risk assessments at these |Contaminated soils, HE (RDX and HMX) water Samoling and
AL-00-01-03-SC |Remediation of HE- sites. LANLs TA-16 contains multiple sites contaminated with high levels of | ground water and ’ Applied P g Cost effective
) B B ; - : S - and metals (Ba) surface detection
Contaminated Soils, Surface |high explosives (HE) and barium. Of these sites, the most significant is the surface waters waters
Waters, and Ground Waters |outfall from HE machining building TA-16-260. Levels of HE at this site
range up to 20 wt, and > 10 000 ppm. HE extend for over 500 ft down a
small drainage. Total waste volumes at TA-16 sites are estimated at 4000 to
10000 cubic yards, depending on cleanup levels promulgated.
This is a Long-term Stewardship need. The current ER Road Map has I
; o ] . Monitoring in
- speculated that capping and monitoring will be the preferred remedial .
Long-Term Monitoring - - ; - boreholes;
B g alternative for many of the Material Disposal Areas at LANL. Some type of Monitoring
Strategies and Techniques to | _. I~ L - . . - ; ; concurrent
- site stability monitoring is needed for the duration of the engineered cover engineered barrier | : N Soils and I Sampling and -
AL-00-01-04-SC |Evaluate the Design of ;i . - - ] f Contaminants Applied - monitoring of
) B life cycle. It is hoped that this monitoring can be performed concurrently with | and disposal area groundwater detection -
Material Disposal Area h o . . - barrier and area
A any contaminant monitoring which may be required by the NMED. for contaminants I
Engineered Covers o o - . I surrounding
Additionally, it is hoped that boreholes constructed during the investigation ; A
- A ; ) disposal site
phase can be utilized for this purpose and provides cost savings.
: In May 2000, Cerro Grande Fire burned large areas of Los Alamos and o
Long-term Stewardship and h - Monitoring areas
T surrounding property. As a result, water retention structures (e.g. dams) B
Monitoring of Water L . surrounding water " . h
: were constructed to protect LANL facilities and the Los Alamos community : ) hazardous Soils and I Sampling and h
AL-01-01-04-SC |Retention Structures ; h P retention barriers N Applied - Not given
from flooding. Methods for long-term stewardship and monitoring to evaluate substances groundwater detection
Emplaced after the Cerro ) - ; placed after LANL
} and predict the impact of recently emplaced retention structures on the )
Grande Fire ; ) - L . fire
environment and migration of hazardous substances currently within the soil.
Need the ability to detect subsurface VOCs without drilling, which could
Non-Conventional Subsurface result in vapor migration to soil surface. The technology must be non- Deep VOC soil or around Non-invasive
AL-01-06-01-SC Soil Vapor Studies for VOCs invasive, cost efficient, and reach depths to 450 feet. Pantex Plant recently subsurface VOCs wa%er Applied Detection method to detect
P discovered TCE contamination in the Ogallala aquifer, and high explosives contamination up to 450 ft depth
have been detected in the perched aquifer.
According to the local population old homestead wells may exist on Pantex
Plant that are currently not identified on site plans. The wells are iron cased
Innovative Methodology for  [and magnetic surveys have been tried unsuccessfully. Pantex Plant needs Locatin No contaminant
AL-01-06-02-SC |ldentification of Abandoned |to determine the location of these suspected wells, to further understand 9 ’ NA Applied Detection Efficient detection
- - ; abandoned wells wells
Homestead Wells potential subsurface pathways into the Ogallala aquifer. Pantex Plant
recently discovered TCE contamination in the Ogallala aquifer, and high
explosives have been detected in the perched aquifer.
qumqlogy.lr?formanon for No EPA protocol exists for TATB and DMF sampling. This deficiency is A
Triamino-trinitrobenzene impacting the remedial field investigation stage that the site is undergoin Sampling protocol soil, ground Sampling and Toxicology and
AL-01-06-04-SC |(TATB) and dimethyl- pacting . 9 ge that th going. pling p TATB and DMF -9 Applied ping method
B g h Pantex Plant recently discovered TCE contamination in the Ogallala aquifer, | for TATB and DMF water detection
formanmide (DMF) in Soils ; ;i ; N development
and high explosives have been detected in the perched aquifer.
and Groundwater
Several question regarding subsurface geology and the impact of particular
Development of Physical and |remediation strategies remain unanswered. Before selecting a baseline
AL-01-06-05-SC Conceptual Models Specific |strategy, a well define geologic model needs to be developed and provided |Conceptual Models NA soils Applied NA geology

to the Pantex Plant Burning
Ground WM Unit

to Pantex Plant. Pantex Plant recently discovered TCE contamination in the
QOgallala aquifer, and high explosives have been detected in the perched
aquifer.

for Pantex

characterization
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Needs Statements Submitted to SCFA - WP1 and WP11

System

represent a significant long-term liability (cost and compliance). While
systems currently exist for performing this monitoring function, there is a
major opportunity for making improvements that have tremendous potential
for reducing costs and risks.

general

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
This is a Long-term Stewardship Need. 3 Grand Junction Office programs
involve isolation of radioactive and other hazardous materials in landfills:
Long-Term Surveillance and Maintenance (LTSM), Uranium Mill Tailings Non-destructive
Remedial Action-Ground Water, and the Monticello Remedial Action ) )
; Landfill methods for
Hydrologic Performance Program. The success of all three programs rely on the performance of o Hazardous h h o
. ; - . X Monitoring caps for covers - soils ; Sampling and monitoring
AL-07-09-02-SC |Monitoring of Engineered engineered covers which have already been constructed or are being ] substances and Applied - A
- ; UMPTRA landfills ; ) and detection hydrologic
Covers constructed. Efficient and preferably non-destructive methods are needed for radionuclides
o . : groundwater performance of
monitoring the hydrologic performance of compacted soil layers (CSLs) and covers
capillary barriers in both existing and planned landfill covers. LTSM will
eventually monitor 24 Title | uranium mill tailings disposal facilities and other
radioactive and hazardous materials landfills across the country.
Innovative and cost effective technologies are needed to address TRU in Rem.ed|.at|on anq
: h A : ; o ) . monitoring need:
Cost Effective Technologies |soils and sediments, mostly in material disposal areas in Technical Areas TRU runoff or Soils and Sampling and | "innovative and
AL-08-01-16-SC |for Addressing TRU in Soils |21, 49, and 54. : Potential movement of TRU by surface runoff, soil erosion o TRU materials Applied ping o
; T ; ] infiltration into groundwater detection cost effective
and Sediments and infiltration into stream channels, and by subsurface flow into the regional
. stream channels
aquifer. :
and aquifer
Non-invasive decontamination agents are needed for decon of low-fired and
medium fired PuO2 in soils and materials. This methodology must
selectively remove the Pu from the soils and materials without dissolving the
AL-09-01-04-DD Methodology for Effective matrix. The overall process must be applicable to large sites and must not Remediation - soils and
S D&D of Large Environmental |generate large volumes of secondary waste. Decontamination of Pu0O2 building Applied NA non-invasive decon
Sites Fundamental Scientific Understanding Needed: The selective dissolution of | soils and materials materials
PuO2 in a complex matrix with a decon solution that is rapid (<10 min) and
non-invasive to the matrix being deconned. The fundamental reactions and
compounds that are both effective and selective in accomplishing this need.
Short/long term need for new technology applicable to D&D projects to
analyze radioactive debris and rubble in real time at the generation. Several
areas such as Technical Areas 21 and 33 contain structures and soil
: - contaminated with Plutonium and Americium. The demolition will produce D&D projects -
On-Site Quantitation of - ; : ;
Plutonium and Americium in materials that may contain hazardous levels of contaminated debris. measure Soils and Samoling and
AL-09-01-13-DD| . Whether this debris is left in place or sent to a disposal facility will depend contamination in Pu and Am - Applied ping Real-time analysis
Soil and Concrete Ruble from } f L - ) debris detection
D&D Proiects on the concentration of Pu and Am. Soils containing sufficiently low levels of | soils and concrete
d radionuclides may be left in place. Presently, analysis of building debris and rubble
soil samples require the capabilities of a fixed radioanalytical laboratory.
These analyses require at least days and usually five days from the time the
laboratory receives the samples.
This is a Long-term Surveillance and Maintenance need. Monitoring of sites
will be required for a 30 to 100 year period after completion of initial
characterization and remediation actions. The installation, maintenance,
Long-term Site Monitorin and data management of systems to perform this monitoring function Cheaper long term
AL-09-02-01-SC 9 9 9 Y p g monitoring - very Not given Not given Applied NA "A LTM system"

E-3
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Needs Statements Submitted to SCFA - WP1 and WP11

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
This is a Long-term Surveillance and Maintenance need. A system is
needed to provide hazard information related to an installations ER sites to
current and future site personnel. This system should provide reliable, real-
B ’ time data to personnel on Department of Energy sites who have the potential - N
Environmental Restoration ; ; ; ; Providing Not given: : ; -
h ) to be exposed to contaminants from inadvertent events or intrusions to A N : N e A Sampling and | reliable, real-time
AL-09-02-02-SC |(ER) Site Hazard Information o ] } - L monitoring info for Contaminants implied all Applied - L
existing or previously remediated ER sites. Current methods of providing B - A detection monitoring info
System ;i - L . remediated sites media
data to site personnel may not ensure that accurate information is available
to critical users in a timely manner, particularly for certain groups such as
emergency first responders. This need fits both the technology opportunity
category and the technology need category.
This is a Long-term Stewardship need. Cover alternatives with supporting
design, implementation, maintenance, and monitoring guidance are required
for containing contaminants at legacy sites where immediate or active
AL-09-02-03-SC | Landfill Surface Covers remediation |s.not the most apprppnate action. SL.Jrface.covers are plaqned Monitoring landfill "Contaminants" Disposal cgll Applied Samplmg and Not given
for closure actions at three locations on the Sandia National Laboratories/ covers covers - soils detection
New Mexico site. These three locations are the Mixed Waste Landfill (MWL),
the Chemical Waste Landfill (CWL), and the disposal cell at the corrective
action management unit (CAMU).
This is a Long-term Stewardship need. Since many remediated sites will not
be cleaned up to original background levels, protocols are required to
Natural Attenuation Protocols |establish how natural attenuation processes will affect remaining Protocols for NA Soils and
AL-09-02-04-SC |for Supporting Final Closure |contaminant migration over the long-term. Many environmental restoration L "Contaminants" Applied Protocols - NA NA
A : ) ; remediation groundwater
of Contaminated Sites operable units will not be cleaned to background levels. For example, the
Chemical Waste Landfill (CWL) will be excavated to a specified depth with
the excavated material treated prior to disposition.
BNL groundwater is contaminated by strontium-90, tritium and VOCs. These
Long-Term Groundwater long term monitoring needs require enhanced or new monitoring techniques | Cheaper, reliable, | Sr-90, tritium, and I ! "Cheaper, reliable,
ch-ss04-99 Monitoring that allow reliable, quick and inexpensive groundwater analysis. In addition, | quick GW analysis VOCs Groundwater Applied Detection quick"
efficient methods for data management and interpretation are needed.
ANL-E is developing a Long-Term Stewardship (LTS) program that will be New tools for
New Tools for Long-Term fully implemented after remedial actions work is complete in 2003. New N " monitoring GW:
o - - . New tools" - -
Monitoring of Groundwater tools for long term monitoring of groundwater quality and groundwater flow GW quality and . : I reliable and cost
CH-SS06-01 A " . h - - Not given Groundwater Applied implied -
Quality and Groundwater conditions are needed to ensure that this program is reliable and cost flow conditions detection effective, data
Flow Conditions at ANL-E effective and that information generated by this program is managed management
properly. effective
ljrinszrr(i)r\r/]?r?a;lizi_tslgftewpaer:‘;or Improved software Improved rise time
ID-1.2.08 for CdZnTe gamma SNF SNF Applied Detection  |peak discrimination
CdZnTe gamma ray spectrum
detectors software
detectors
In-Situ Debris Because it may be necessary to process the soil as well as the buried waste |Waste processing - ; ;
o ) A - A : ) R e Y Soil and i Sampling and !
1D-6.1.01 Characterization for Partial of a pit or trench, instrumentation capable of in place real time in situ Buried waste' j Applied - In place, real-time
- A ) N . - - buried waste detection
Retrieval characterization will be needed to expedite waste processing decisions. characterization
Instrumentation that is capable of real time identification of groundwater and Real time Fjetgct|on ; ]
; . . L - L A of contaminationto| h N Soil and A Sampling and ! :
1D-6.1.02 Real-Time Field soil contamination, the extent of contamination, verification of soil ) contaminants' Applied - Real-time analysis
determine extent of groundwater detection

contaminant concentrations versus risk-based levels.

contamination
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APPENDIX E: Applied Needs Statements

Needs Statements Submitted to SCFA - WP1 and WP11

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
Capability for Real-time
Sorting of Soil and Debris Because it may be necessary to process the soil as well as the buried waste| Processing waste . . ; ;
A ; A - A : ) ) - Organic, toxic Soil and i Sampling and ! h
ID-6.1.26 Based on Organic, Toxic of a pit or trench, instrumentation capable of in place real time retrieved from pit j Applied - Real-time analysis
: - o ) ) ) . metals, HE, rads | buried waste detection
Metal, HE, or Radionuclide  |characterization will be needed to expedite waste processing decisions. and trenches
Contamination
Integrated Suite of In Situ An improvement of both sensors and their installation technique is ; ) ) In situ
- T - Reduce uncertainty| h N Soil and i Sampling and
ID-6.1.27 Instruments to Determine necessary to reduce the uncertainty in model predictions of the source term |. - contaminants' Applied - measurements for
) B in model predictions groundwater detection
Flux in the Vadose Zone flux at the contaminant source. models
Drum and Box Assay I NDE/NDA of
Capability to Measure 10 In order to reduce treatment volumes of Pit 9, it is necessary to develop ;
: U S ) : . o N : . |Drums or Box i Sampling and heterogeneous
ID-6.1.28 nCi/g Distributed characterization instrumentation that is sensitive enough to discriminate NDE/NDA assay contaminants' - Applied -
T - ; ; - buried waste detection waste - box and
Contamination in between a wide variety of mixed substances at the level of 10 nCi/g . )
- drum containers
Heterogeneous Matrices
! A - Geophysics for
Instrumentation to Prgq@ely A technology is needed to determine the location of underground ferrous and Detection of Fe and Subsurface ; ; . better detection of
ID-6.1.29 Locate Subsurface Utilities non-Fe subsurface soil Applied Detection
) L non-ferrous structures. s - structures subsurface
and Stainless Steel Piping utilities or pipes
structures
Instrumentation to Reliably . . - - .
) Variations in atmospheric conditions cause gas contaminants to escape . h .
Measure Soil Gas Flux ) B S . " : .| Vapor or soil h Sampling and | measure soil gas
ID-6.1.30 - ) without detection. Instrumentation is needed that can measure the gas flux Soil gas flux gas contaminants' Applied -
Accounting for Barometric B - ; ; gas detection flux
L of the soil to better predict the behavior of these contaminants.
and Temporal Variations
Need to provide durable subsurface containment structures and monitoring
systems for permanent control of residual contamination and waste left in
Long-term Subsurface place. Subsurface containment structures shall include systems such as .
: - - ) ) - - Monitor
engineering Structures and horizontal barriers, vertical barriers, tanks, vaults, treated monolith waste . "
L . ) containment Durable,
Monitoring Methods for forms, and landfill liners; and shall exclude caps (covered under separate . . " . . |leachate and h ) o
ID-6.1.36 ) B ; : integrity and contaminants' Applied Detection maintainable,
Permanent Control of need). The sensors shall monitor structural integrity over time and vapor ;
h o : : B : leachate and vapor repairable
Residual Contamination and |contaminant (leachate and vapor) migration. Engineered structures and miaration
Waste Left In Place sensors shall withstand natural phenomena, be durable, be 9
maintainable/reparable, and be amendable to future actions (if required by
changing requirements).
Devices or sensors are needed to detect below ground releases in the
vadose zone from leaks, spills, or releases of contaminants before reaching )
. ; ; ) ; Field rugged, long
ground/surface water. The envisioned device will be field rugged, long-lived, lived. minimal
require minimal maintenance, and networked via wireless technology to a L h
; . . S . Vadose Zone " . " maintenance, rapid
Real Time Detection of central alert system. Either a subsurface device installed in boreholes and o contaminants' h -
. ) . S S B ; ) monitoring; detect |, . . h Sampling and detection,
ID-6.1.37 Contaminant using In-Situ burial pits or a surface geophysical imaging device will be acceptable. A variety of organic, | Groundwater Applied - h
. L - A . : h subsurface leaks, |. ; detection networked via
Sensors variety of organic, inorganic and radioactive contaminants require long-term A inorganic, and rads ]
o ) B o spills or releases wireless tech,
monitoring. The primary shortcomings for ground water monitoring are the . A
) . installed in
expense and lag between the release to the environment and detection.
; : . ] boreholes.
Rapid detection of contaminant release will ease stakeholder concerns over
hazards left in place after clean up.
Need to develop an in situ technique or approach to detect monitor leachate
accumulation within any buried waste. The sensors shall monitor structural .
) ) ) . ) . In-situ, no
integrity over time and moisture and contaminant (leachate and vapor) Monitor .
. ) ) ) ) ) ) leachate and maintenance, low
Leachate Detection and migration overtime. Engineered structures and sensors shall withstand containment vapor and Sampling and ower remote
1D-6.1.38 Collection As A Backup natural phenomena, be durable, be maintainable/reparable, and be integrity and "Buried waste" P Applied P g P o
) ) h . ) structural detection data transmission,
System amendable to future actions (if required by changing requirements). The leachate and vapor ; .
integrity long term data

sensors should also require limited to no maintenance, have low power
demands, and have either long-term data storage or remote data
transmission capabilities.

migration

storage
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APPENDIX E: Applied Needs Statements

Needs Statements Submitted to SCFA - WP1 and WP11

Areas, and Buried Pipes and
Utilities

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
Need to provide durable subsurface containment structures and monitoring
systems for permanent control of residual contamination and waste left in
Long-term Subsurface place. Subsurface containment structures shall include systems such as .
: - - - ) - ) Monitor structural
engineering Structures and horizontal barriers, vertical barriers, treated monolith waste forms, tanks, A ; leachate and
o I ” integrity of h Sensors durable,
Monitoring Methods for vaults, and landfill liners; and shall exclude caps (covered under separate ; - vapor and ; Sampling and L
ID-6.1.39 : h ) - containment Buried waste Applied - maintainable,
Permanent Control of need). The sensors shall monitor structural integrity over time and structural detection :
. o : : B : structures and A ; repairable
Residual Contamination and |contaminant (leachate and vapor) migration. Engineered structures and contamination integrity
Waste Left In Place sensors shall withstand natural phenomena, be durable, be
maintainable/reparable, and be amendable to future actions (if required by
changing requirements).
Need to develop a sensor array that can be placed over any buried waste to : h
- ) e ) . A Monitor moisture Sensors durable,
detect and monitor moisture infiltration. The sensors shall monitor moisture e o
S ) ; A o infiltration for maintainable,
infiltration through the cover material over the buried waste over the lifetime ) h B
. : ) Landfill Cap or Soil or ; repairable, low
Sensor Array In SDA to of the institutional control of the site. The sensors shall withstand natural A : i Sampling and
ID-6.1.40 ; L L ] cover for Moisture synthetic Applied - power demands,
Detect Moisture Infiltration phenomena, be durable, be maintainable/repairable, and be amendable to . ) detection
- : - ] . engineered landfill caps remote data
future actions (if required by changing requirements). The sensors should B L
T . containment transmission
also require limited to no maintenance, have low power demands, and have -
. . . structure capability
either long-term data storage or remote data transmission capabilities.
Need to design a closure cap and monitoring system to maintain cap N
: h A A : - h Primarily a need for h
Design and Determine integrity over the long-term (i.e., 1000-year life). Also need to determine the closure cap desian Soil or Sampling and
1D-6.1.41 Durability of a Closure Cap |durability of a cap system with respect to retention rates, dispersivity, plant p - an. Moisture synthetic Applied P g No specifics
o - ) but monitoring ] detection
and Monitoring System uptake factors, bio-accumulation rates, fracture flow rates, and boundary systems landfill caps
conditions. Y
As identified in numerous DOE LTS strategic documents, Agencies, affected
municipalities and individual stakeholders have recognized the need to
Long-term information and archive site specific information and data in a durable, robust, retrievable Records and info
ID-6.2.26 N format for future generations. With the likelihood that organizational NA NA Applied NA NA
records management system . - . ) . management
responsibilities will change over time, this need includes necessary records
management processes and techniques to ensure proper transfer of records
across Agencies and to individual stakeholders.
Multi-Media Contaminant A need exists to develop improved sensors and define better diagnostic "contaminants and Sampling and "|moroved
1D-6.2.29 Monitors and Improved parameters to identify and characterize the presence of contaminants in all Improved sensors | other diagnostic All media Applied P g P "
) ) A " detection sensors
Diagnostic Parameters media. parameters
Contaminant movement under facilities/structures particularly inactive
. . structures is not being done adequately which leads to potential violations of
Capability to Monitor . - o
B RCRA and could compound CERCLA. There is a need to have remote Monitoring all h Remote monitoring
Contaminant Movement o I ; ; ) ; ; ) Sampling and I )
ID-7.1.02 Under an Inactive monitoring capability to detect all different types of contaminants that could |contaminants under| all contaminants All media Applied detection capability, reliable,
- : be moving. The equipment needs to be reliable and long lasting. The building/structures long lasting
Facility/Structure Left in Place . ) : ! ;
equipment needs provide real time data to a remote location via a PC and
include alarm points as well as grafting ability.
Remote Characterization for
Building Release, Large Area Field deployable All media,
Surface Soil Characterization, ) L . . N . .
- The INEEL needs a field deployable characterization equipment that is characterization ; buildings, ’ Sampling and accurate,
ID-7.2.06 and Characterization of - A Not given . Applied - )
! accurate and economical to use. equipment - very piping, detection economical
Sumps, Debris, Underwater
broad sumps
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Needs Statements Submitted to SCFA - WP1 and WP11

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
Real-time Field : ’
- ’ : s I Real time detection
Instrumentation for Instrumentation that is capable of real time identification of groundwater and - ; :
o . L S L A of contaminationto | o Soil and A Sampling and ! :
ID-S.1.04 Characterization and soil contamination, the extent of contamination, verification of soil ) contamination Applied - Real-time analysis
L ) B - - determine extent of groundwater detection
Monitoring Soils and contaminant concentrations versus risk-based levels. .
contamination
Groundwater
Development of Sensors for
: Sensors for large h h
Large Scale Measurements in|Sensors need to be developed that measure at a larger scale to better ] . Soil and ’ Sampling and Large scale
ID-S.1.17 - ) scale areas in Not given Applied -
the Vadose Zone to Define represent the data needs of numerical models. groundwater detection coverage
; o vadose zone
Spatial Variability
Development of Indirect Sensors need to be developed that allow indirect sensing of state variables Sen;ors for.state
; : ) ; ; variables (i.e.. ; ;
Sensing Instrumentation for  |(e.g., moisture content, pressure head, and contaminant concentration) B Not for Soil and A Sampling and
ID-S.1.18 ; - : o L moisture, pressure, ) Applied - NA
Spatial Variability Analyses of |between boreholes to account for spatial variability, thus providing a more eto) between contaminants groundwater detection
State Variables representative measurement of the phenomena.
boreholes
In Situ Biologic Activity
Sensor for Vadosg ane and Currently, inadequate instrumentation exists to measure the amount of and : Soil and A Sampling and A
ID-S.1.19 Groundwater Monitoring, : - ; Sensors for NA Not given Applied - Not given
L rate of natural biodegradation that occurs in the vadose zone. groundwater detection
Characterization and
Remediation
Many in-situ and ex-situ instruments are currently on the market to measure
L ) ) ; S g Increased Increased
Enhanced sensitivity and contaminants in all media. The sensitivity of the instruments and the sensitivity of sensitivity. in-situ
ID-S.1.27 capability of in-situ and ex- analytical suite are limited and not fully developed. Instrumentation needs to - Y "Contaminants" All media Applied Detection “ .
o ) . - analytical and ex-situ
situ instruments be developed/enhanced that includes more analytical capabilities and
e : - measurements measurements
satisfies regulatory required limits.
Measurement of specific alpha and beta isotopes is time consuming and ) - - .
h ! o ) B Real-time analytical Real-time analysis
Develop instrumentation to slow; it can take many weeks to receive the results. There is a need to ) N -
: " B A . : - techniques for Specific alpha and A h ! for rads (no
ID-S.1.28 determine specific alpha and |develop instrumentation, both in the laboratory and in the field, to more - B All media Applied Detection ; -
. A A B o g ! ! alpha and beta beta isotopes' mention of specific
beta isotopes more quickly rapidly determine specific isotopes for all media. Ideally, real-time analytical A ;
: ; emitting isotopes isotope )
technigues and equipment could also be developed.
Need to develop sensor(s) that can be deployed within buried waste during
grout emplacement. The sensors need to provide data relative to; presence Sensors for
of void spaces; migration/changes of moisture content and associated moisture, pH, Eh,
B ” ; o ; Sensors emplaced .
In Situ Grout Integrity geochemical (Eh/pH) data; formation of fractures/other voids; subsidence of in grout waste form etc.. no
ID-S.1.39 the grouted area. The sensors shall withstand natural phenomena, be B NA grout Applied Detection maintenance, low
Sensors - . . - . . to monitor grout
durable, easily deployed either prior or during grouting, and provide full intearit power demands,
coverage throughout grouted area at relative low cost. The sensors should arity remote data
also require limited to no maintenance, have low power demands, and have transmission
either long-term data storage or remote data transmission capabilities
; An instrument to perform daily, in-situ, low-level radiation measurements in Tritium In-situ, real time
Down-Hole, Real-Time L ) " ) . : . :
- . deep monitoring wells (800 to 5,000 ft) at remote locations. Tritium is the measurements in - Soil and ; Sampling and analysis,
NVO1 Monitoring of Radiation . h A o Tritium Applied -
. = - principal radionuclide. Other needed measurements are temperature, pH, deep monitoring groundwater detection downhole, 800-
(mainly tritium) in Boreholes - -
electrical conductivity, water level, and total gamma. wells 5,000 ft depth
Cost-effective well design and sampling technologies are needed for
sampling groundwater for radionuclides and other physical and chemical Better sampling
- parameters in deep (up to 1,500 meters) wells in remote areas. Current technologies for Sampling in deep
Deep Well Monitoring (former L ”» L A i i i
NV02 methods may perturb the in situ conditions to the extent that unrealistic better Radionuclides Groundwater Applied Sampling wells, remote
NV02-0001-02S) ) . ) ; ) ) )
solution chemistry and colloidal concentrations may be detected or in other representative locations
ways results in samples whose analytical results are unrepresentative of samples

formation waters at depth.
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Needs Statements Submitted to SCFA - WP1 and WP11

Master List
Need Code

Need Title

Narrative

Problem

Contaminant

Media

Stage of
Development

Sampling or
Detection

Analytical
Performance
Requirement

NV18

Long-Term Monitoring of
Moisture Content as a
Precursor in Contaminant
Transport in the Vadose Zone
and Closure Covers (former
NV18-0001-07S)

Contaminated industrial sites and operating low-level radioactive and mixed
waste sites are located in arid alluvial valleys where the groundwater table is
between 500 to 1600 feet below the surface. The exceptionally thick vadose
zone at these locations mandates development of efficient monitoring
systems that can: 1) verify site conditions documented in site
characterization and performance assessment studies; and 2) provide early
warning of an increased potential for migration of hazardous and radioactive
contaminants. Cost-effective monitoring systems that meet these
requirements need to be designed, demonstrated, and deployed at
hazardous and radioactive waste management site(s) on the Nevada Test
Site (NTS). No method for measuring the concentration of tritium is currently
available.

Efficient monitoring
system for moisture
in vadose zone

Moisture

Soil/Vadose
zone

Applied

Sampling and
detection

Deployment in
deep vadose zone

NV23

Radiological Contamination
Detection Capability (former
NV23-0001-11)

A method is needed to locate and identify radioactive waste in the
subsurface which minimizes the amount of waste generated and minimizes
the potential for worker exposure. Radioactive contamination buried beneath
several feet of earth is hidden from surface detection and effectively
shielded. The Spectral Gamma Probe and Cone Penetrometer technology
has been successfully used to detect radioactive waste in a landfill and to
identify areas where confirmatory sampling should be completed. Some
improvements in calibration, detection/radionuclide identification,
measurement, and soil penetration are needed. There are six to ten sites in
Area 25 of the Nevada Test Site (NTS) including landfills, dumps, and leach
fields which could benefit from this technology.

Detection in
subsurface of rads;
and better sampling

to reduce
secondary waste
generated

Radionuclides

Soil and
groundwater

Applied

Sampling and
detection

Sampling in
landfills, dumps,
leach fields. CPT is
considered
baseline, need
improvements to
detect in
subsurface

OH-153

Onsite Disposal Facility
Leachate Flow Monitoring

Need a flow monitoring system for the leachate collection system from the
onsite disposal facility at Fernald to monitor the rate of flow of leachate. The
system should be capable of remote monitoring and recording of data. The
system should be automated for operation after the site is closed and
personnel are located remotely.

Monitoring leachate
flow at disposal
facility

Not given

Leachate

Applied

Sampling and
detection

Automated, remote
monitoring system

OH-AB-012

Detection of Tc-99 in Soils

Tc-99 exists as a contaminant in AEMP soils which are being excavated for
processing in the soilwashing plant. As soils from the wetter areas (Area C -
lower and west) are excavated increasing levels of Tc-99 are being detected
that range from 3 pCi/g to >100 pCi/g. These ranges can become
unacceptably high and lead to an additional secondary waste stream, which
will reduce the efficiency of the soilwashing plant. Soils contaminated with
excessive levels of Tc-99 need to be detected and segregated so that proper
management decisions (i.e. process additives, system modifications, or
direct disposal) can be made on a real-time (< 1 hr) basis. The problem is
that the AEMP closure budget and schedule are threatened. FEMP need
OH-F004 is taking the lead on this.

Real-time detection
of Tc-99 in
soilwashing

process

Tc-99

Soils

Applied

Sampling and
detection

Real-time = <1 hr,
3 to >100 pCi/g

OH-AB-013

Sub-Slab Characterization
and Sampling

Based on results of ongoing surveys of legacy waste boxes, excavated soil
conditions near the buildings, and unplanned events during remediation,
there may be significant chemical (i.e. TCE, PCB) or radiological
contamination below the AEMP main plant slabs. If major amounts of
contaminants are found, the baseline soil washing process may need to be
modified to remove chemical contaminants also. The problem is that the
AEMP closure budget and schedule may be threatened.

Sampling below
building slaps

TCE, PCB, and
rads

Soils and
groundwater

Applied

Sampling and
detection

Access to
subsurface
underneath slabs
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Needs Statements Submitted to SCFA - WP1 and WP11

groundwater restoration

understanding of the dispersion of uranium within the aquifer.

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
Geophysics for
OH-F003 Non—lntruswe Location of A device for location of buried objects in clayey soils. Dgteotpn of bur|§d NA - buried objects Soils Applied NA better detection of
Buried Items objects in clay soils subsurface
structures
- Laboratory analyses for Technetium-99 in soil presently takes three days. A Tc-99 ’ In-situ
Technitium-99 . ) . . . ; : Sampling and | measurements,
OH-F004 detector or analyzer that can measure Tc-99 in the field and gives results in | measurements in Tc-99 Soils Applied -
Detector/Analyzer ] ) ) detection measurement rate
a few hours or less is required. field
<few hours
L The Pylon Radon Monitor presently in use is capable of detecting as little as A L
OH-F035 Enhanced Sensitivity Radon 1 pCi/L of Rn-222 in a one hour measurement. A detection limit of 0.1 pCi/L Radon dete"t‘.’f t.o Radon A.” m§d|a Applied Detection Sensitivity dpwn to
Meter . h - . 0.1 pCi/L sensitivity implied 0.1 pCi/lL
is desired to ensure meeting proposed federal regulatory compliance.
Three improvements need to be made in the In Situ determination of Gamma In situ
. emitting radioisotopes in soil. These are the ability to make accurate . measurements. 3
Improved In Situ - ) Improvements in B o
s ; measurements in the presence of high background storage areas (where ; ; ; improvements: in
Determination of Uranium & T h o : .| measurements for | Radionuclides - h I Sampling and A A
OH-F037 o backgrounds could be five times higher than the activity being measured), in o - Soil Applied - high bkgrd;
Other Gamma Emitting A 8 ; h gamma emitting gamma emitters detection B
; . ) ] the presence of standing water or high moisture content (>50%), and in : ) standing H20 or
Radionuclides in Soil - A h . o rads in soil - A ~
situations where there is considerable terrain variation, such as uneven high moisture;
slope, ditches, and foundation excavation. uneven terrain
Remediation need:
i A . A vegetative cover system and management regime for the OSDF final cap Design disposal cell Cap minimize
On-Site Disposal Facility Cap . ; ; L cap and ; . : ;
OH-F039 ;i that maintains the integrity of the cap and minimizes the need for long-term Moisture vegetative Applied maintenance
- Vegetative Cover o ) ) management - )
monitoring, maintenance, and repair. o cover - soil and repair
system: implied
LTM system
Improved methods Not given - implied
OH-F048 Long-term Monitoring of Caps |ldentify improved approaches for the long-term monitoring of the OSDF and approaphes for contaminants and Closure. Applied Samplmg and not given
and Covers cover system LTM of disposal rads cover - soils detection
cap
: . Implied:
: ’ Non-invasive -
Non-Intrusive Location of detection of buried geophysics for
OH-F049 Buried Wastes and Fill Device for location of non-native, impacted materials in clayey soils. waste and fill Not given Soll Applied Sampling detection of waste
Material ; and fill material in
material
clays
3 Long-term Monitoring of Identify Improved Approaches for the long-term monitoring of the leachate Monitoring of . ; Sampling and -
OH-FO50 Leachate System systems for the OSDF. leachate system Not given Leachate Applied detection Long term duration
Primarily a
treatment need, h
OH-F052 Long—term Treatment and System for the stand-alone treatment and monitoring of leachate monitoring of Not given Leachate Applied Samplmg and Stand-alone
Monitoring of Leachate detection system
treatment of
leachate
Method of gat.hermg data on Geochemical information is required on the uranium species and their ! Speciation of
uranium species and P ] ] Detection of ; ; S
PR B distribution in the aquifer sediments to support an accelerated groundwater ; o : : Soils and : Sampling and | uranium: assume
OH-F101 distribution in aquifer - L - uranium species in | Uranium species Applied - -
B restoration program. This information may accelerate the cleanup schedule B - groundwater detection oxidation state and
sediments for groundwater ; aquifer sediments )
h and reduce project costs. isotope
restoration
Multi-level monitoring wells to [Multi-level mon|tor|ng wells are needed to support an.a.cceleratetd. Uranium detection . Soils and . Sampling and | Depth profiles of
OH-F102 support accelerated groundwater restoration program. These wells are critical to gaining a better ; Uranium Applied - )
at various depths groundwater detection uranium

E-9




APPENDIX E: Applied Needs Statements

Needs Statements Submitted to SCFA - WP1 and WP11

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
FEMP has excess sample material in small containers returned from Characterization of Field
Field characterization method |contract labs that is stored in drums. This material is uncharacterized and secondary waste Sampling and | measurements for
OH-F111 for containerized excess must be segregated for proper compatibility/treatment/disposal. A field generated from lab | all contaminants Soils Applied P g ; ;
- RS ) ) detection soil wastes in
sample material method for characterization is needed to reduce the project schedule and analyses - field )
; ) . - containers
costs associated with lab analyses of this material. method
A fully automated meteorological monitoring station is needed as part of the
Meteorological Monitorin long term post closure stewardship program at Fernald. The station should Automated NA - meteorological
OH-F154 ) 9 9 be capable of remote operation and retrieval of data. Internet connection for meteorological 9 NA Applied NA NA
Station ; T . o - data
real-time data acquisition is desirable. Also, the system should be capable | monitoring station
of being updated as technological advances are made.
. The cqrrent method of sampling and laboratory analysis is slow and gost.IyA NDA/chemical "Waste
Non-destructive There is a need for a non-destructive assay method for the characterization ] . M . .
B . ) ; ) - . " fingerprint : streams" - i NDA sampling In-situ
OH-F162 Assay/Chemical Fingerprint of|of waste streams in the field. This would save time, cost, and additional all contaminants o Applied -
: ! A A i . measurements of implies all and detection measurements
Waste Streams in the Field |handling and storage of waste containers awaiting laboratory analytical ;
waste streams media
results.
Groundwater extraction wells are in use for aquifer restoration (uranium -
Removal of uranium in removal.) The current method is @ pump and treat system followed b Remediation need -
OH-F198 R . p P ) Y .y removal of U from Uranium groundwater Applied NA NA
groundwater reinjection of the water into the aquifer. An improved method of uranium
o i~ ) groundwater
removal/reduction in mobility would reduce the project schedule and costs.
. Develop g counting system that can accept a.son slug (g.g. from.a. geoprobe Improved counting . . Counting
Counting System Accepts a |in a plastic tube), not require sample preparation, and give a radioisotope . Soils in : Rad counting
OH-M907 o - ; A I ) measurements for Radioisotopes B Applied A measurements
Slug characterization sufficient to withstand the rigor of verification sampling . containers detection : )
QAQC radioisotopes outside containers
Develop a portable unit that can be used for preparing soil samples in the
field by drying, homogenizing them, and placing them in a container for Rad
OH-M908 Portable Unit for Field analy§|s. This development .sho.uld W|thstanq the. rigors of ver.|f|cat|o.n Prepara’uon of soil Puand Th Soils Applied Sampling measurements
Samples sampling standards. The unit will be used primarily for preparing soils samples in field -
. A ; . (gamma) in field
containing plutonium and thorium for gamma spectroscopy or other counting
methods.
Mitigating strontium-90 (Sr-90) contaminated groundwater and saturated soil
on the North Plateau of the West Valley Demonstration Project (WVDP) is
necessary. A pump and treat system installed as an initial mitigative effort
to collect and treat groundwater and prevent it from surfacing in low lying L
A - ] Remediation need - :
Permeable Treatment Wall areas has resulted in significant operations and maintenance (O&M) costs. Soil and ’
OH-WV-911 h ! A permeable Sr-90 Applied NA NA
Design and Construction Expansion of the pump and treat system would be needed to fully capture groundwater
- ) h treatment wall
the contaminated groundwater plume, which would further increase O&M
costs. Another means of more fully capturing the Sr-90 contaminated
groundwater that has lower O&M costs is needed, such as a permeable
treatment wall.
Removal of Subsurface VOC ! s - Remediation need -
: ) Cost effective technology for cleanup of low permeability material
Contaminants in Low } L - . - removal of VOC VOCs - TCE and ) :
OK00-04 - A : contaminated with high concentrations of industrial solvents such as Soils Applied NA NA
Permeability Soil Intermixed . from low permeable PCE
) perchloroethylene and trichloroethylene. B
with Fractured Rock soils
: . o ; ] - - In-situ
In Situ Long-term Monitoring To |d¢nt|fy a monitoring techmque that WI”.a”OW for r.eal—.t|me evaluation of Subsurface Tritium . Soils and : Sampling and | measurements,
OK01-26 o the tritium plume concentrations and location status in situ so as not to o Tritium Applied - )
of Tritium in Ground - - monitoring system groundwater detection real-time, long
increase short term exposure risk. term
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Needs Statements Submitted to SCFA - WP1 and WP11

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
To identify new or enhanced, reliable, quick, and inexpensive method(s) to
Long-Term Ground Water obta!n §0|ent!f|cally defgn3|ble ground water data. As.ground.wate.r. ! LTM methods for : i Sampling and | "reliable, quick,
OKO01-27 . monitoring will be required for up to 70 years at the site, the identification of Not given Groundwater Applied - ) -
Monitoring = B T ; Groundwater Data detection inexpensive
new monitoring techniques that could significantly reduce cost and/or risk
would reduce DOE's long-term liability.
Accurate Field Analysis for  [Technology to Perform Field Analysis of PCB Levels Compatible with PCB field Soils and ’ ’ Detection range:
OK01-29 : measurements at PCBs Applied Detection
PCBs Cleanup Levels and Regular Requirements groundwater cleanup levels
cleanup levels
Technology for In-Situ Long- In-situ Sampling and
OKO01-31 Term Monitoring of Volatile Identify a technology to quantify ground water VOC concentrations in-situ. measurements of VOCs Groundwater Applied defectgilon In-situ, long term
Organic Compounds groundwater VOCs
Characterization and . . ; . . Primarily a .
Removal of DNAPLS and To identify a rapid and cost-effective remediation technology that .can . remediation need: | VOC - DNAPL & Soils and . Coulq imply .
OK99-01 B perform a well-controlled VOC DNAPL and LNAPL removal from finer-grained - Applied sampling and Not given
LNAPLs from Soil and : removal of VOC in LNAPL groundwater -
sediments and ground water. A detection
Groundwater soils and GW
. - L To identify a monitoring technique that will allow for real-time evaluation of ; - ;
Monitor Tritium In-situ in " : : o Monitor tritium . I Sampling and ! S
OK99-21 the tritium plume concentrations and location status in situ so as not to Tritium Groundwater Applied - Real-time, in-situ
Groundwater A ) plume detection
increase short term exposure risk.
h : ) ] . broad coverage
; h ] A non-labor intensive, field deployable device to survey a two plus acre site |_. h
OK99-23 Field Surve|||anc§ Device for and detect Radium-226 activity down to 2 feet below ground surface for as Field deployable Ra Ra-226 Soil and Applied Detection (2+ acres), down
Detection of Radium-226 ) - 226 measurements groundwater to 2 ft bg, detect to
low as 0.6 picoCuries/gram B
0.6 pCi/gm
Detection and . :
Non-intrusive or
In situ assay systems with capabilities to non-intrusively or slightly- assay of Soil and minimally intrusive
ORBW-03 In Situ Assay Systems . ; - ; - subsurface "Contaminated" Applied Detection L
intrusively detect buried/contaminated materials. B groundwater in-situ assay
contaminated
. system
materials
ORBW-14 and Advanced sorting and assaying of retrieved waste using batch or continuous | Assaying retrieved Not enough Continuous or
Retrieved Waste Sorting 9 ving 9 ying Not given ) 9 Applied Detection batch assay
14a (Same) systems. waste info
systems
Primarily a
ORBW-19 and [Remediation of Secondary Technologies for the characterization and remediation of soil contaminated remediation need: | Radionuclides, Hg, Soil Applied Sampling and Not given
19a (same) |Soil Contamination with radionuclides, mercury, and/or volatile organic compounds. characterize VOCs PP detection 9
contaminated soil
Non-intrusive, non-
! ! h : ! o Hg detector for I -
Nondestructive Mercury Nondestructive, nonintrusive, real-time, quantitative mercury detector for - ; ; Sampling and | destructive, real-
ORHG-03 h B B A screening Mercury Soils Applied - ;
Detector for Soils screening contaminated soil. - : detection time
contaminated soll
measurements
Treatment of Mercury Cost effective treatment of mercury RCRA characteristic mixed waste soils | Treatment need: Hg ; :
ORHG-16 Contaminated Soil to RCRA alternate soil LDRs. in soils Mercury Solls Applied NA NA
Locating and
Dense Non-Aqueous Phase . h i
ORHY-01, Ota, Liquid Source Technologies for characterization of DNAPL in the subsurface. charactenzmg DNAPL Soils and Applied Samplmg and Not given
01b (same) o DNAPL source in groundwater detection
Characterization
subsurface
Locating, Not given: implied
ORHY-02, 02a, |Low Waste Volume Technologies for subsurface characterization, sampling, and monitoring that measuring and g. - Imp Soils and ; Sampling and .
A o S : . h buried waste Applied - Not given
02b (same) |Exploration and Monitoring minimize waste generation. monitoring waste in materials groundwater detection
subsurface
ORHY-03, 03a, |Noninvasive Technologies to : - - - Leak detection from ; Implied: All : Sampling and ;
03b (same) _|ldentify Leaking Utilities Technologies for location of areas of significant utility leakage. dtilities Not given media Applied detection Not given
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Needs Statements Submitted to SCFA - WP1 and WP11

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
Rapid, cost
) . . : L Lo . h effective, field
ORHY-04, 04a, |Volatile Organic Compound |Technologies for rapid, cost-effective field measurement and monitoring of | VOC detection and i i Sampling and
o : - ; . ] ; - VOCs All media Applied - deployable,
04b (same) |Monitoring and Detection volatile organic compounds in environmental media. monitoring detection monitoring
capability
Locate Karst;
ORHY-05 Karst Characterization and Techno!og|es to find karst systems in the subsurface and assess assess .karst "Contaminants" Not given Applied Samplmg and Not given
Transport contaminant transport therein. contaminant detection
transport
Detect fracture
networks in Implied:
ORHY-06 Fractured.Me.d|a Flow Techno!og|es to predict fracf(ure networks and groundwater flow and fractured media; "Contaminants" Fractu.red Applied Detection Geophysms for
Characterization contaminant transport therein. understand media detecting fracture
contaminant flow networks
and transport
ORHY-13, Remediation need -
ORHY-13a, |Reactive Barrier Treatment  |Technologies for in situ treatment of groundwater using permeable reactive ; )
A permeable not given groundwater Applied NA NA
ORHY-13b  |Systems media.
treatment wall
(same)
ORHY-21, 21a, |Real Time Performance Technologies for real time in situ monitoring of groundwater and surface Performance Implies: all Groundwater ’ Sampling and | Real-time, in-situ
- Assessment ) and surface Applied - .
and 21b (same) |Assessment Monitoring water. - contaminants detection monitoring
Monitoring water
The site requires improved methods for characterizing soils and groundwater
- : o ] . Improved methods
Improved Methods for beneath large building foundations. Building foundations are comprised of B
] : ) . - L for sampling and Lo . ; Access to
Sampling and thick slabs of reinforced concrete. Vehicle access into many of the buildings A Implied: all Soils and I Sampling and
RF-ER06 o R S -~ ; - measuring - Applied - subsurface
Characterization Beneath is limited, eliminating the possibility of conventional truck- or skid-mounted - contaminants groundwater detection
- - - ] e - ; contaminants underneath slabs
Large Building Foundations |[drilling techniques. In addition, many hand held boring techniques lack the
A ; beneath bldg slabs
power to drill through foundation slabs.
The Site requires caps compatible with arid environments to prevent further .
L ) Remediation need -
Capping Desian for Arid and groundwater contamination and movement of contaminants that are not Development of can| Not given - implied
RF-ER08 pp g. .g amenable to source removal. For final Site closure, three caps of 10 acres, : P - P g ; P soils Applied NA NA
Semi-Arid Climates B ; designs for arid and moisture
43 acres, and 13 acres are planned in the Industrial Area over the Solar semi-arid climates
Ponds, the 700 area, and the 300 area, respectively.
If current draft language in the Site's National Pollutant Discharge
; . Elimination System (NPDES) permit remains in the final permit, there will be
Real-Time Monitoring of - B ] I !
; S a need to complete and report the results of a feasibility study for improving | Monitoring influent ; Real-time,
Plutonium and Americium in o - - ) : : . Process A Sampling and o
RF-ER11 monitoring of radionuclides in the sewage treatment plant (STP) influent. for rads in sewage | Pu, Am, U, tritium Applied - monitoring process
Sewage Treatment Plant A 8 ) B . A water detection
Influent Radionuclides mentioned in the draft language include plutonium, treatment plant treatment system
americium, uranium, and tritium, although plutonium and americium are the
primary radionuclides of interest.
; Remediation need -
Capping or Treatment Stabilization need
RF-ER13 (Stabilization) for the Rocky Not given soils Applied NA NA
; for Rocky Flats Ash
Flats Ash Pits ;
Pits
The Site is interested in identifying improved technologies to identify the
L . : B . Detect and e
Characterization/Detection/Ve |presence of NAPL phase contaminants in soils and groundwater h h No specifics: for
I ; ] - . measure NAPL . Soils and : Sampling and .
RF-ER14 rification of Non-Aqueous contaminated with organic compounds. Several areas are known to contain o NAPLs (organics) Applied - remediation
phase organics in groundwater detection

Phase Liquids (NAPLs)

elevated levels of organic contaminants. The recognition of the presence of
a NAPL phase will significantly improve the remediation decision process.

subsurface

decision process
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Needs Statements Submitted to SCFA - WP1 and WP11

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
Technologies are needed to centrally monitor (detect, spatially locate, and
quantify) contaminants of concern in the soil around and under the 221-U
Facility. Technologies are needed to verify that contaminants are being Sampling and Samoling and Access to
RL-DD052 contained. This need includes the ability to place the monitoring equipment | monitoring around "Contaminants" Soils Applied defectgilon subsurface
under the facility and under waste that may be placed exterior to the facility. | and under facilities underneath slabs
The technology is needed for determining existing conditions as well as
detection of contaminant releases in the future.
Improved, Real-Time, In-line [Monitoring carbon tetrachloride by discrete sampling is costly and slow. In- In-line process )
) ) g ) ) o : ) o . Real-time,
Detection of Carbon line sampling with real-time monitoring of contaminant concentrations may monitoring of CCl4 Process ; Sampling and -
RL-SS02 L ) CCl4 Applied - monitoring process
Tetrachloride in Process support the construction of fully automated treatment systems that could for treatment water detection
A A treatment system
Water substantially reduce operating costs. system
Monitoring carbon tetrachloride by discrete sampling is costly and time
consuming. In situ monitoring would reduce the labor-intensive process of
sampling, handling, and shipping samples for analysis. Purge water
production and associated disposal or treatment requirements would be Real-time, in-situ
Improved, Real-Time, In-Situ |[minimized or eliminated. In situ monitoring would also aid in situations monitoring in Samopling and | Real-time. in-situ
RL-SS03 Detection of Carbon where monitoring site access is difficult and costly, or where conditions may | extraction, injection CCl4 Groundwater Applied P g B
L ) . - L detection monitoring in wells
Tetrachloride in Groundwater |pose safety hazards to samplers. In situ measurement in extraction, and monitoring
injection or monitoring wells would provide real-time monitoring of wells
contaminant concentrations. In situ monitoring is also needed to support
long term monitoring associated with long-term stewardship of the plume.
(Also see Science needs RL-SS33-S, RL-SS34-S, and RL-SS36-S)
) ; Monitoring hexavalent chromium is currently conducted by discrete ) . - s
Improved, Real-Time, In-line - ) ) ) : o ” Real-time, in-line . Real-time, in-line
- sampling. In-line sampling with real-time monitoring of contaminant o Process ; Sampling and -
RL-SS05 Detection of Hexavalent ! : monitoring of Hexavalent Cr Applied - monitoring process
. concentrations may support the construction of fully automated treatment water detection
Chromium in Process Water h process water treatment system
systems that could also reduce operating costs.
Monitoring hexavalent chromium by discrete sampling is costly and time
consuming. In situ monitoring would reduce the labor-intensive process of
sampling, handling, and shipping samples for analysis. Purge water Real-time, in-situ
Improved, Real-Time, In-Situ [production and associated disposal or treatment requirements would be monitoring in Samoling and | Real-time. in-situ
RL-SS06 Detection of Hexavalent minimized or eliminated. In situ monitoring would also aid in situations extraction, injection Hexavalent Cr | Groundwater Applied ping L
I o . e i L detection monitoring in wells
Chromium in Groundwater where monitoring site access is difficult and costly, or where conditions may and monitoring
pose safety hazards to samplers. In situ monitoring is also needed to wells
support long term monitoring associated with long-term stewardship of the
plume. (Also see Science needs RL-SS33-S, RL-SS34-S, and RL-SS36-S)
Improved, Real-Time, In-line Momtqrmg ;tront|um—90 by ghsgrete samplmg Is costly and slgw. [n-line Real-time, in-line . Real-time, in-line
- ; ; sampling with real-time monitoring of contaminant concentrations may o Process : Sampling and -
RL-SS08 Detection of Strontium-90 in : monitoring of Sr-90 Applied - monitoring process
support the construction of fully automated treatment systems that could water detection

Process Water

reduce operating costs.

process water

treatment system
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Needs Statements Submitted to SCFA - WP1 and WP11

More of the Following Heavy
Metals: Hexavalent
Chromium...

performance validation of the completed remediation activity. In situ
monitoring is also needed to support long term monitoring associated with
long-term stewardship of contaminated soils.

LTM of
contaminated soils

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
Monitoring strontium-90 by discrete sampling is costly and time consuming.
In situ monitoring would reduce the labor-intensive process of sampling,
handling, and shipping samples for analysis. Purge water production and
associated disposal or treatment requirements would be minimized or Real-time, in-situ
Improved, Real-Time, In-Situ |eliminated. In situ monitoring would also aid in situations where monitoring monitoring in Samopling and | Real-time. in-situ
RL-SS09 Detection of Strontium-90 in |[site access is difficult and costly, or where conditions may pose safety extraction, injection Sr-90 Groundwater Applied P g DU
A - R L detection monitoring in wells
Groundwater hazards to samplers. In situ measurement in extraction, injection or and monitoring
monitoring wells, well points, or in river substrate would provide real-time wells
monitoring of contaminant concentrations. In combinations of horizontal and
vertical profiling, this will provide highly accurate isopleths of contaminant
concentrations to aid in fate and transport model
Improved technologies are needed for non-intrusive or minimally intrusive
methods for identifying burial ground contents and delineating difficult to find Non-intrusive or
Improved Technologies for waste sites. A large number of burial grounds and liquid waste disposal : : minimally intrusive
- ; . ; o ) - Non-invasive -
Detection/Delineation of sites were created during fifty years of defense plutonium production, many detection of burial Burial Samoling and detection of
RL-SS10 Burial Ground Contents and |of which have been covered with soil (surface stabilized) or have no surface - Waste contents Applied ping geological
; . - - . - ground boundaries grounds detection -
Subsurface Geological expression. Documentation of materials that were placed in the burial formations and
: ; o S and waste contents
Boundaries. grounds and exact location of some sites is incomplete. To aid in waste - also
remediation planning, the contents and boundaries of a burial ground need geophysical need
to be determined to the best extent possible prior to excavation.
Cost-Effective, In Situ Cost effective in situ remediation technologies are required to remove or
Remediation of Hexavalent immobilize chromium contamination that is believed to exist in the vadose - : :
RL-SS11 Chromium in the Vadose zone at depths below 15 feet. (Also see Science needs RL-SS33-S, RL- Remediation Need Hexavalent Cr Soils Applied NA NA
Zone SS34-S, and RL-SS36-S)
Improved, Real-Time Field
Screening During Excavation |Rapid, field screening techniques are needed to guide remedial excavation : .
] ; o ; Field screening of h ! )
for Heavy Metals with and to ensure that excavated materials meet waste acceptance criteria prior - Excavated ; Sampling and Real-time field
RL-SS13 : o A ; : : ;i metals during Pb, Cr, Hg, As, Ba ) Applied - -
Emphasis on the Following: |to disposal. Primary metal contaminants of concern include lead, chromium, ; material detection screening
. ] ; excavation
Lead, Chromium, Mercury, mercury, arsenic, and barium.
and Barium
Rapid, field screening techniques are needed to direct characterization,
Improved, Real-Time Field excavation operations, and release of material for transport to disposal.
Screening During Excavation |Field screening techniques for characterization and delineation will assure
for Radionuclides with that high cost, site characterization laboratory analyses are optimized. Field screening of Excavated Sampling and Real-time field
RL-SS14 Emphasis on the Following: |These techniques will also help assure that operations at excavation sites radionuclides U, Pu, Sr-90, Tc-99 - Applied P g j
B - A ; ; - A material detection screening
Uranium, Plutonium, remove all contaminated material and that excavated materials meet waste during excavation
Strontium-90, and acceptance criteria prior to disposal. Primary radioactive contaminants
Technetium requiring improved field detection sensitivities include uranium, plutonium,
strontium-90 and technetium-99.
. The extent of contamination in soil and burial ground sites is often poorly
Improved, In Situ ) ) - - o
- . |defined. A cost-effective technology that provides real-time, in situ ;
Characterization to Determine B : Identify
the Extent of Soil measurement of heavy metals (hexavalent chromium, mercury, lead, nitrate, contaminant plume
L and sodium) at depth is required to better define the contaminant plume ; P Cr+6, Hg, Pb, NO3, ; ; Sampling and | Real-time, in-situ,
RL-SS15 Contamination of One or B : o o boundaries and Soil Applied -
boundaries prior to remediation and also to support long-term monitoring for Na detection deep subsurface
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- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
The extent of contamination in soil and burial ground sites is often poorly
. defined. A cost-effective technology that provides real-time, in situ
Improved, In Situ ) ) g ) - .
- . |measurement of radioactive contaminants (uranium, plutonium, cesium, .
Characterization to Determine - - . : B A Identify
. cobalt, technetium-99, strontium-90, iodine, and selenium) in soils at depth :
the Extent of Soil ) . ) : ) ) contaminant plume | U, Pu, Cs Co, Tc- . ) o
L is required to better define the contaminant plume boundaries prior to ; ; ; Sampling and | Real-time, in-situ,
RL-SS16 Contamination of One or L L boundaries and 99, Sr-90, |, Se, Soil Applied -
- remediation and also to support long-term monitoring for performance detection deep subsurface
More of the Following A~ b L o : LTM of TRU waste
) o : validation of the completed remediation activity. Characterization of TRU is . :
Radionuclides: Uranium, ) . o contaminated soils
; also needed for some 200 Area waste sites. In situ monitoring is also
Plutonium... o . )
needed to support long term monitoring associated with long-term
stewardship of contaminated soils.
Burial grounds in the 200 and 300 Areas received waste contaminated with
! plutonium and other TRU constituents. The final remediation methods for Detection and ! .
Improved Detection and sites suspected of containing TRU waste has not been established. If segregation of TRU Soil and Sampling and Detection range:
RL-SS18  |Segregation of TRU Waste P ( 9 . e € : areg ‘ TRU waste (Debris) : Applied ping low level - > 100
A excavated and disposed on site, waste soils or debris with more than 100 waste during debris detection .
(Debris) ; o - nCi
nCi of TRU contamination per gram of waste does not meet current waste excavation
acceptance criteria and would need to be segregated.
Several different operations that used or generated pyrophoric materials
were conducted in the 300 Area. The quantity of these materials in 300
- : Area burial grounds is not well documented but at least 350 and potentially Detection of ;
Detection, Handling, and ) o ) ) o . Not given -
- as many as 1500 drums of uranium machining chips have already been pyrophoric Pyrophoric, i.e. Drums and ; Sampling and
RL-SS19 Treatment of Pyrophoric - ) B : o ] . Applied - improved
o - discovered. Improved methods for detecting, handling, and treating suspect | materials in drums | Zircaloy, Mg, Ca soil detection N
Materials in Burial Grounds - - - ; - - methods
pyrophoric materials are required. Other pyrophoric materials that are and burial grounds
suspected to exist in currently unexcavated burial grounds include zircaloy,
magnesium and calcium metals.
A large number of waste burial grounds will be excavated and disposed on Not given -
RL-SS20 Improyed Methods for Debns S|te.. Improved methods are needed for handlmg and segregatmg waste Segreganng waste Waste debris Burial Applied Samplmg and "improved
Handling and Segregation debris that requires further characterization or size reduction prior to debris grounds detection methods"
disposal.
Determine the speciation and complexation of contaminants of interest in an
aqueous phase distributed in (1) the vadose zone (pristine and contacted by
Detection/Distribution of tank waste liquids) and (2) the aquifer. A secondary need for information on .
; A ; " ’ Chemical : ’ : L
Contaminants - Chemical contaminant speciation and complexation supports the development of . Contaminants of ; Sampling and | Real-time, in-situ,
RL-SS23-S L ! ) - C - speciation and - Groundwater Applied -
Speciation and Complexation |accelerated analytical methods that can provide data on in-situ chemistry - interest detection remote
NP o A A S complexation
in Site-Specific Groundwater |remotely and non- invasively. Some of the constraints include the need for
these approaches to be remote, real-time, and either on-line or in-situ
methods.
The Hanford site contains large volumes of contaminated vadose zone and
Improved, Cost-Effective aquifer soils. In some areas, these soils are located at depths of 500 ft while
Methods for Sub-Surface access to other soils is restricted by the presence of surface or near surface | Sampling under Soils and "Improved, cost-
RL-SS25 Access to Support objects such as buildings or underground tanks. The Hanford geology also facilities and in "Contaminants" groundwater Applied Sampling effective" - deep

Characterization and
Remediation

is quite varied and ranges from unconsolidated silty sands to gravels and
cobbles. Cost effective technologies that allow access to this wide variety of
sediments for both characterization and remediation are required.

deep subsurface

varied geology
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Needs Statements Submitted to SCFA - WP1 and WP11

results will allow an environmentally sound, cost-effective, graded design
approach for barrier implementation at the Hanford Site. The same Needs
statement has been submitted to both the Subsurface Contaminants and
Tank Focus Areas.

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
Contaminants with low Kds and long half-lives like Tc-99 and 1-129 tend to
represent the greatest health risks in long-term risk assessments for the 200
Area tank farms. Also, strontium contamination in the 100 Area soils and :
Improved Methods for ; ; Accessing,
Determining Distribution of groundwater presents a near term environmental concern due fo its close sampling, and Soils and Sampling and | In-situ monitorin:
RL-SS26 ng - proximity to the Columbia River. Improved, more cost-effective methods of ping. a Tc-99, 1-129, Sr-90 Applied ping oring,
Beta Emitting Contaminants . ;i ] - ) X detecting in groundwater detection cost-effective
A B accessing contaminated soils, taking soil samples, and/or measuring the
in Subsurface Soils ) o L L . Hanford tank farms
concentration, and/or in-situ monitoring of beta emitting contaminants are
required. In situ monitoring is also needed to support long term monitoring
associated with long-term stewardship of contaminated soils.
This need addresses specific technical gaps identified in the scope of the
GW/VZ Integration Project at the Hanford Site and is written as an ’
. . o ] ; Understanding
A integrated" need. To support both site-specific and site-wide assessments B
Provide Advanced . L - controlling
. that lead to effective remediation, advanced characterization tools and
Characterization Tools and ; . processes of
) methods are needed to determine nature and extent of contamination and to - : ’
Methods to Delineate S o : contaminant " . " Soil and h Sampling and | "
RL-SS31 B : support field investigations to elucidate key features and processes that ) : Contaminants Applied - advanced tools
Contaminant Plumes in the . ; - - ) ; ) migration and groundwater detection
control contaminant migration. The primary technical gap associated with ; :
Vadose Zone and Relate ) - ) ; - - ) Delineation of
R delineating contaminant plumes in the vadose zone is insufficient soil, B
Plume Distribution to the... } ) . contaminant
geophysical, geochemical, and hydrological data or methods to resolve
" - ] . plumes
subsurface heterogeneities, characterize geohydrologic properties, and map
contaminant distributions at different scales in the vadose zone.
Specific issues that need to be addressed to resolve this technical gap
include techniques to measure overall contaminant fluxes from the
groundwater to the river. The techniques should be designed so that they o
h ! ] - ) ;i Monitoring
Technologies to Quantify the |will not be significantly impacted by the transient effects and measurement A h
;i . ) p - ;i techniques to ; Depth discrete,
Flux of Contaminant from artifacts associated with the river stage. They are needed to provide a N : N i Sampling and -
RL-SS35 - ; - ) measure Contaminants Groundwater Applied - representative
Hanford Groundwater to the |better estimate of contaminant flux. These techniques should provide A detection
o - o h - : contaminants and samples
Columbia River representative monitoring data and depth discrete information on their flow
contaminant distribution and flux in the aquifer near the river. Additionally,
techniques are needed to assess the representativeness and quality of
these depth discrete groundwater monitoring methods.
Establish the physics and chemistry principles that underlie more accurate,
more sensitive, and higher resolution measurements of contaminant
concentrations in the aqueous and solid (surface) phases. Science needs Innovative
Monitoring of Contaminants - [include obtaining a better understanding of the physics and chemistry that N . N Soils and ; - "more sensitive,
RL-SS37-S - - ) i - - measurement Contaminants Applied Detection A -
Chemical Sensor Principles  |will lead more accurate, more sensitive, and higher resolution ) groundwater higher resolution
) B ) h : technologies
measurements. Theory from the fields of electronics, electrical engineering,
microfluidics, and chemical physics can be examined for their ability to
provide innovative measurement technology.
Since the design life of the barrier is 500 to 1,000 years, data will be needed
on degradation to better understand the validity of the design life estimate.
Concern exists regarding the integrity of barrier designs and the definition of
adequate testing to verify barrier performance. This technology need relates -
Long-Term Testing of Surface |to the generation and subsequent regulatory acceptance of adequate Monitoring Implied: all
RL-WT017 - ; ; A _ subsurface barrier - Barriers Applied Not given Barrier integrity
Barrier design, selection, validation, and monitoring results. Acceptance of these performance contaminants
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- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
The need is for a vadose zone monitoring system for any new E-Area
disposal units (1) to validate the PA (i.e., show that radionuclide migration VZ monitorin
EAV Disposal Facility from the trenches/vaults does not exceed what is predicted by the PA), and system to tracgk Better than
Monitoring System for PA (2) to show compliance with the DOE Orders (i.e., that radionuclide leaching y. B A I i Sampling and conventional
SR00-1024 I ; ] . S migration from radionuclides Groundwater Applied - -
Validation and Compliance from the E-Area disposal units do not exceed the Drinking Water h detection monitoring
) - PR trenches/vaults in E
with DOE Orders Standards). Conventional groundwater monitoring is not adequate due to the ) systems
L R . - Area disposal
existing contamination in the groundwater and the “early-warning” sump
monitoring program does not meet the two objectives stated above.
At SRS, remediation of large plumes contaminated with TCE, PCE, PCBs,
and other contaminants are a major challenge. One of the major obstacles . .
- ) . o P , Non-invasive : : :
lies with determining the source of contamination or contamination "hot spot detection methods Non-invasive, high
SR00-3017 and [Non-Invasive Contaminant as well as determining the concentration of contaminants present. TCE, PCE, PCBs ) resolution on order
o A : : C for subsurface . Soil and i ! -
SR01-3031 |Characterization Technologies, that are non-invasive and prevent cross-contamination, are ) and "other Applied Detection of cms to inches,
B ) . - o . contaminant ) " groundwater
(same) Technologies for DNAPL being sought to determine the concentration of specific contaminants \ contaminants' probably
; - h ] sources or 'hot B
present at the SRS. These non-invasive technologies should be of high oot geophysics
enough resolution to define anomalies (e.g. DNAPL) on a scale of P
centimeters or inches.
Alternative Sample Collection [At SRS, there is a need for sample collection and well installation technology EI|m|na.t|on of IDW
) o S thru improved
and Well Installation that eliminates or significantly reduces aqueous and non-aqueous IDW, that o e ;
L B A B - : sample collection;& . Implied: Soil Not given -
Technology that Eliminates or |controls contaminant migration along well casings, and that is accepted by . Implied: ; :
SR00-3021 . - ) improved well S and Applied Sampling improved
Significantly Reduces the regulators. Due to the extensive amount of conventional groundwater - - contamination N
o B installation to groundwater methods
Aqueous or Non-Aqueous monitoring well sampling (about 10,000 samples per year) IDW management
- . . . prevent cross
Investigative Derived Waste |is a major task for SRS. L
contamination
A large number of waste burial grounds were created during fifty years of
defense materials production. Documentation and location of materials that
’ - ; oo - Better methods for
Methods for Locating and were placed in the burial grounds is incomplete. There is a need for non- locating burial Burial Non-invasive. or
SR00-3023 |Stabilizing Buried Solid intrusive or minimally intrusive technology used for determination of burial 9 . Waste contents Applied Detection L o
; . ground boundaries grounds minimally invasive
Waste ground contents and waste boundaries. Methods, capable of meeting
L - . and contents
regulator acceptance, are also needed for stabilizing the buried waste in
place.
Long term monitoring of closed waste units will become a significant cost in
the out-years of the ER program at SRS, due to the regulatory requirement
for extended compliance monitoring of waste units. Not only will waste units
that have been closed by remedial action require long term monitoring, but
Y so will waste units and groundwater plumes that will have been closed under s ) ’ in-situ, remote
SR00-3027 Long Term. Monitoring “Institutional Control with Monitoring” and "Monitored Natural Attenuation Improved L.TM Impl|eq. all Soils and Applied Samplmg and monitoring,
Technologies . - ) - o technologies contaminants groundwater detection
(MNA)" scenarios. Using traditional technology, long term monitoring of cheaper
waste units will require periodic field sampling and laboratory analysis, which
is very expensive and time consuming. Establishment of in-situ remote
monitoring technologies allows data to be collected more often and at a
substantial cost savings, compared to traditional monitoring techniques.
Develop Risk-Based Cost- Long.—Term Stew;rdsmp requires an.analyfuc.al methodology which can be . Alternative o . Not. g|ven: Implied:
) - consistently applied at each of the sites within the DOE Complex. The tool is - Not given: implied | implied soils ’ ; .
SR01-1035 |Benefit Analytical Tool for ) - ) - analytical methods : Applied Sampling and Cost effective
; essential to optimize the risk reduction mandate of the Long-Term contaminants and -
Long-Term Stewardship - B ; for LTM detection
Stewardship program in a cost-effective manner. groundwater
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APPENDIX E: Applied Needs Statements

Needs Statements Submitted to SCFA - WP1 and WP11

compared to traditional monitoring techniques.

- . Analytical
Master List . . . . Stage of Sampling or
Need Title Narrative Problem Contaminant Media - Performance
Need Code Development Detection Requirement
Using traditional technology, long term monitoring of waste units will require -
N - h s . Improved Not given: S
- periodic field sampling and laboratory analysis, which is very expensive and - Lo - ; in-situ, remote
Long Term Monitoring ; h A o L A monitoring : implied soils A Sampling and o
SR01-3029 ; time consuming. Establishment of in-situ remote monitoring technologies ; Contaminants Applied - monitoring,
Technologies . ) technologies for and detection
allows data to be collected more often and at a substantial cost savings, : cheaper
waste units groundwater
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APPENDIX F: Basic Needs Statement

. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
Water is the driving force behind releasing contaminants from waste forms and then
carrying those contaminants to groundwater. Surface moisture barriers (such as the
Hanford barrier) have a design life of a 1,000 years. Yet because of the dry conditions at
Hanford, moisture infiltration should be minimized for thousands of years. ’ :
A ) . AN . Testing capillary
! Unlike a surface barrier (which uses many of the same hydrologic principles), the capillary ) B
Testing of Sand- - : . - - barriers for their ; — ; ;
- barrier diverts water away from the object underneath rather than storing the water until ; Moisture - implied |Soils (cap h i Sampling and :
RL-WT018 Gravel Capillary ; L ] S effectiveness . - Basic and applied - Not given
; evaporation or plant transpiration removes the water. Thus the capillary barrier is contaminants barriers) detection
Barrier S A . . over a 1,000 year
expected to have a significantly longer life and be more effective than a surface barrier for criod
moisture diversion. P
Although the principles of sand-gravel capillary barriers are well established, such barriers
(especially the ones the size needed for DOE applications) have not been extensively
tested.
lodine-129 is one of the primary risk drivers for several risk analyses and risk
I assessments conducted through out the DOE complex. It is also one of the key Identifying and
lodine-129 ; ) : o - f . ; ; Assume for
. . - radionuclides controlling the Waste Acceptance Criteria (WAC) of various disposal sites. |understanding I- Engineered N :
Getter” Materials A . - A . - - . ; monitoring: Chemicals that
SR00-1029 h One approach to limits its mobility and potential health risk is to employ engineered 129 getters in 1-129 barriers for Basic and applied -
for Engineered L B o : . ; ) . sampling and [sequester [-129
A barriers into the disposal system to sequester the iodine-129. The materials used in these [engineered disposal sites B
Disposal Systems h - S - detection
engineered barriers, referred to as getters, must scavenge the iodine-129 under extreme |barriers
chemical conditions, typically under high pH, high ionic strength conditions.
Verification
Technologies for |In-situ grouting technologies are increasingly being used for waste unit remediation. Understanding Assume for
SR00-3025 In—s.|t.u. . Methods for establishing thg effect|yeness of these in-situ techniques are in urgent need of thg eff.ect|vene.ss "waste" Grout and soils |Basic and applied mon|tqr|ng: Not given
Solidification and |development, both for post installation regulatory acceptance and for long term of in-situ grouting Sampling and
Stabilization performance monitoring. for waste units detection
Closure Actions
Improved
Statistical Decision analysis
RE-ER15 MethOQS for The opportumty e><|sts. at the S|.te to utilize |mprov§d ;tat|st|cal methods or tools for tool;, !mproved Not given Not given Basic or Applied NA NA
Sampling and improving data analysis, sampling plans, and monitoring plans. statistical
Monitoring Plans methods
and Data Analysis
Los Alamos National Laboratory's Technical Area (TA) 16 contains multiple sites
Transport of HE  |contaminated with high concentrations of high explosives (HE), particularly RDX, and .
; } - ) Basic
and Metals in metals, particularly barium. TA-16 springs, perched groundwaters, and surface waters are understanding of fractured rock
AL-09-01-01-SC-S  |Fractured Rock  |contaminated with HE and barium at levels of regulatory concern. Because HE and metal fate and ¢ HE (RDX) and Ba |and alluvial Basic Research NA NA
and Surface constituents will probably be left in place, both in the vadose zone and in the alluvial transport beds
Alluvial Systems [system, a science-based understanding of fate and transport of HE and metals in these P
media is vital.
Predicting groundwater flow, contaminant movement, remediation assessment, or
Decision Support |performance assessment of a site is a complex and challenging task. Choosing the correct
Assistance for type of models to use, integrating the issues, and identifying the uncertainties are critical Decision support
AL-09-01-05-SC-S |Remediation and |to providing an accurate, useful result. There are many models, approaches, data PP "contaminants" Subsurface Basic Research NA site specific

Assessment
Design

integration methods, and visualization techniques from which to choose in addressing the
questions, from 1-D, 2-D or 3-D; stochastic to deterministic flow and transport equations;
geostatistic or deterministic site characterization, etc.

modeling
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APPENDIX F: Basic Needs Statement

. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
Flow and transport in the subsurface is influenced by processes and interactions that
occur across vastly different length scales. The characteristics of the pore space itself
Issue of Scale in  |determines where fluids move and where fluids are trapped. Larger scale heterogeneities
o ) ’ : ) : } " ) Flow and
Flow Prediction influence the extent of dispersion, and first arrival times. Traditional methods of modeling transport
AL-09-01-06-SC-S |and Contaminant [and predicting such flow and transport are also subject to issues of scale. Flow p. NA Groundwater  [Basic Research NA Modeling
o o B modeling - scale
Remediation in characteristics are measured in the laboratory on samples that range from around 2 cm to UD ISSUES
Porous Media 30 cm in length. These samples may be taken from field locations that are spaced from P
tens to hundreds of meters apart. They may be utilized in models to represent grid blocks
of meters to hundreds of meters.
Groundwater contaminant transport models are important and often necessary tools used
for the purpose of monitoring, remediating, regulating, and protecting subsurface water
Integration of resources. Inability to simulate the governing processes efficiently with appropriate model |Transport
Reactive formulation and at appropriate spatial resolution will lead to excessive study cost at best, |modeling -
AL-09-01-07-SC-S  |Chemistry into and at worst, to inadequate design. Development of contaminant transport models over reactive "contaminants" Groundwater  [Basic Research NA Modeling
Field-Scale the past decade has progressed along two paths which need to be reconnected. On one [chemistry
Transport Models |path, there has been substantial effort directed toward understanding transport when understanding
complex chemical processes are involved (e.g., precipitation/dissolution,
oxidation/reduction, surface reactions, aqueous complexation).
The numerical representation of transport in the unsaturated zone is adapted from
transport methods developed for saturated systems. However, as the water content
: changes, there has been experimental evidence that dispersion and other common
Differences ; - A h ] X . ’
Between parameters used in numerical modeling may have a non-linear relationship as a function of [Modeling
AL-09-01-08-SC-S |Saturated and saturation. This indicates that parameters used for saturated modeling may not .be saturated and Not given Groundwater  |Basic Research NA Modeling
Unsaturated scalable to unsaturated systems and that other processes may need to be considered. unsaturated
Defining the correct transport parameters requires a combined effort between laboratory  (zones
Systems ) ; ) ) A
and field experiments, and computational modeling. Intermediate scale laboratory
experiments must be used to determine appropriate unsaturated transport parameters that
can then be used to improve the parameter.
There are multiple barriers to our ability to understand and quantify the role of fractures in
flow and transport in the vadose zone. One barrier is the complex geometry of the pore
: space of an individual fracture. Although fractures are most commonly modeled either as A
Physics of . . . L . |Modeling in
Fracture Flow and parallel plates (fracture network models) or high porosity - high permeability porous media fractured rock -
AL-09-01-10-SC-S Transport in the (standard FEM or FDM approach), fractures are, in reality gaps of highly irregular flow and Not given Groundwater  [Basic Research NA Modeling
P apertures. To further complicate things, the fracture walls typically have heterogeneous
Vadose Zone ; ) f L transport
mineralogy, part or all of the fracture may be coated with minerals distinct from those
found in the matrix, and/or it may be blocked at points by material filling the gap. How
such variability of the fracture affects flow and transport in the fracture itself.
The hydrology of arid and semiarid regions of the American West and worldwide is
becoming increasingly important both for water resources and environmental protection
Water Fluxes and |issues. As the sun-belt population soars, water resource demands are increasing, and
Solute Transport |more and more urban areas are seeking external sources of groundwater, often from Groundwater
AL-09-01-11-SC-S  |in Arid and desert basins. Both regulatory drivers and common sense require quantification of the long{recharge or gw |Not given Groundwater  [Basic Research NA Modeling
Semiarid term sustainable yield of these basins before reasonable political decisions on the resources

Environments

appropriateness of such water transfers can be made. This quantification, in turn, requires
a scientific understanding of arid-zone recharge processes. At the same time, society is
turning to arid regions for disposal of long-lived wastes, both radioactive and chemical.
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APPENDIX F: Basic Needs Statement

. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
As water resources become of increasing concern, both in the U.S. and world-wide, more
and more communities are turning to conjunctive use of groundwater and surface water to
meet their needs. Any rational conjunctive use management requires an understanding of [Groundwater
Groundwater- the effects of the interaction between groundwater and surface water, i.e., what effect does|resources,
AL-09-01-12-SC-S  |Surface Water groundwater pumping have on streamflow, and what affect do surface water diversion have|groundwater Not given Groundwater  [Basic Research NA Modeling
Interactions on groundwater recharge? Groundwater-surface water interactions has implications for interaction with
water quality issues as well as water supply issues. In arid and semi-arid environments, |[streams
infiltration is often the major source of uncertainty in simulations of contaminant transport
in the vadose zone (e.g., Hanford, Yucca Mountain, Los Alamos).
Waste and contamination at many DOE sites is located in the unsaturated or vadose
zone. A sensitive parameter is the flux of water moving through the vadose zone in order
to estimate potential contaminant movement to the saturated zone. The highly variable :
A A - g - Modeling
Vadose Zone Flux input to the system from the climate, land use changes, ecological succession, and soil roundwater
AL-09-01-14-SC-S forming processes introduce large uncertainties in this estimate. This is particularly true g "contaminants" Groundwater  [Basic Research NA Modeling
Rates - A ) ; fluxes through
for radionuclides where long-term flux estimates (periods >100 years) are needed.
- . N vadose zone
Performance assessment maintenance programs at operational waste sites and
environmental restoration remediation decisions have a need for understanding these flux
rates for the groundwater pathway component.
! : Using models (biological or numerical) to extrapolate from laboratory and literature data to
Extrapolation Bias ; f I )
A ecological risk at a specific site is necessary to control costs of risk assessment and
and Uncertainty ) ) - A
- management. However without field tests of reliability, risk assessment models are ; !
from using vulnerable to technical challenges by stakeholders. These challenges may slow or even Field testing
AL-09-01-16-Risk-S |Biomarkers and o g Y Co ; 9 v models, verifying [Not given Not given Basic Research NA Modeling
; reverse decisions about the existence of ecological risks. Given our best attempts to -
Numerical Models - : h ) ; X reliability
A model the relevant toxicological, biological, and ecological processes, how confident can
to Predict Real . s ; p : ] ] :
Ecological Effects we be in predictions about ecological risk at different sites, for different populations, and
9 for different ecosystems without field tests of their reliability?
Demonstrate 11/15/2000: Title of Need changed to "Continuation of Expanded Monitoring Activities for
Effectiveness of  [Tritium and VOC Fate at the 317/319 Area at ANL-E" The 317/319 areas at ANL are Phytoremediation
CH-SS02-00 Phytoremed|at|on cqntammateq with tritium and VOCs.. A.phytoremed|at|on .system was |nstqlled in 1999.and - understanding |Tritium and VOCs  |Groundwater  |Basic Research Impl|eq - In plants
in the Removal of |will be reaching full treatment potential in FY2003. There is a need to continue monitoring- uptake detection
Tritium from related research to understand the fate of the contaminants in the plant system in times P
Groundwater shorter than achievable with compliance-related monitoring.
Understanding the An understanding or model of the gas phase transport of contaminants in the fractured Gas phase
B A 9 media below and adjacent to the INEEL SDA at RWMC is needed to fully determine the P
Migration of VOCs | . - - ; ] ) S ) ; transport of N . N Fractured ; :
ID-6.1.24 risk and potential of contaminant migration . This analysis is required to provide a h contaminants' A Basic Research NA Modeling
Around an ISV ) L ) contaminants media
representative model of the SDA as it exists now, and determine the effects of an ISV )
Melt ; during ISV
treatment on the gas phase transport of the contaminants.
Characterization |Currently there is a lack of understanding of how to scale for comparison the solute I
; . Modeling solute
of Scale and transport phenomena of small discrete laboratory flow analyses to much larger chaotic flow| transport: scale Soil and
ID-S.1.09 Spatial zones such as the vadose. Therefore, a method or model is needed that will address the A port: Not given Basic Research NA NA
up issues from groundwater

Heterogeneity and
Preferential Flow

effects of space, time, and scale on the mass transport of the solute through differing
media.

lab to field
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APPENDIX F: Basic Needs Statement

. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
Flow and
Modeling of quw Noted deficiencies have been found in the current model and need to be addressed to transport of . . Soil and .
ID-S.1.11 and Transport in ] - . vadose zone; Not given Basic Research NA NA
provide a better representative model of flow and transport in the vadose zone. ) groundwater
the Vadose Zone modeling
deficiencies
Understanding the Understand
Behavior of W;ste Research or studies need to be performed on the vicinity surrounding waste containers to 9hem|c;| ; Soil and .
ID-S.1.12 Forms and their S h . interactions/wast [Not given Basic Research NA NA
) better understand the chemical interactions and hydrology that occur due to this presence. groundwater
Near-Field eand
Transport environment
Better
Longevity of Arid regions such as the INEEL may be able to apply alternative, less expensive surface |understanding of Not aiven - imolied |Soils and
ID-S.1.13 Engineered covers, instead of covers developed by the EPA that focus on water filteration by simply  |cap performance 9 B P Basic research NA NA
) A - . 8 . . . contaminants groundwater
Barriers understanding barrier design and filteration effects of different types of covers. of engineered
barriers
Vapor phase processes can cause a substantial flux of volatile organic chemicals and
- ) ] X L Transport of
Transport of radionuclides through the subsurface environment, and are often the dominant migration vapor phase
ID-S.1.14 Contaminants in  |mechanism in arid environments such as the INEEL's. Despite the importance of vapor P p. . |"Contaminants" Vapor Basic Research NA NA
o I X contaminants in
the Vapor Phase |phase transport, only limited studies have been conducted to characterize vapor transport
subsurface
processes at the INEEL.
Current models of flow inadequately predicted the presence of actinides in groundwater.
Physics of Flow in [An understanding of why these models errored to predict this presence is needed to Flow and
ID-S.1.15 Y A .g : Y ) P p S o ] transport in Actinides Groundwater  [Basic Research NA NA
the Vadose Zone |predict future migrations of contaminants and to ensure DOE-ID maintains credibility with
: vadose zone
its stakeholders.
Quantifying Risk calculations used to make remedial action decisions need to better quantif Uncertainty in
ID-S.1.16 Uncertainty in h a y - y. Not given Not given Basic Research NA NA
- . uncertainty. risk calculations
Risk Calculations
Facilities such as the Environmental Restoration Disposal Facility at Hanford, the
CERCLA Disposal Facility at the INEEL, the potentially unmitigated portions of the
INEEL's subsurface disposal area, entombed reactor facilities, entombed high-level waste
) S ] . Better
Accurate management units, and many other proposed end state facilities are, in theory, designed h A
" - - L understanding of Not given -
Prediction of to state of the art criteria. Our ability to design intrinsically safe and stable structures for impacts of Not aiven - implied limplied soils
ID-S.1.25 Impacts from the purpose of containing contaminated materials has not been matched an ability to P : 9 B P P Basic research NA NA
h ; ; " o catastrophic contaminants and
Catastrophic predict the occurrence, magnitude and "behavior" of natural phenomena such as flood
events on groundwater

Flood Events

events, or flood-like events such as levee failures and dam breakage. Catastrophic flood
events such as the postulated Mackay Dam break and their impact on INEEL structures
are not accurately predicted using standard one-dimensional codes such as HEC-1, HEC-
2 or the National Weather Services DAMBRK model.

Disposal facilities
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APPENDIX F: Basic Needs Statement

. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
All cleanup and closure decisions are made with computational models the results of
which demonstrate compliance with existing regulations. The accuracy of these model
results are highly dependent upon not only the conceptual model of how contaminants will
- move through the environment but also upon select modeling assumptions, parameter
Monitoring - o B .
values and contaminant toxicity values. There are four parts to this need. The first is to
Impacts of A ; A B L
chanaes on identify those key modeling assumptions, parameter values and toxicity values that greatly Al media
ID-S.1.40 Mode?lin influence the results. The second part is to establish a mechanism that ensures that every|Modeling issues |Not given implied Basic Research NA NA
: 9 few years the conceptual model, modeling assumptions and parameter values are P
Requirements and o ) )
Toxicity Data reverified. That no new models that are more appropriate are not available and that the
¥ toxicity values for the contaminants of concern have not changed. The third part is if there
are changes then there needs to be a mechanism in place to rerun the calculations and
ensure that the site still poses no unacceptable risk to human health and the environment.
If the site doesn't pass then a mechanism to alert the proper agency to take appropriate ac]
TeTEaSed” An increased understanding of VOC plume behavior in various hydrogeologic settings is
Understanding of o - : L
- needed to support remediation strategy evaluations. The key goal is to optimize our ;
Chlorinated L L - ] Understanding of h
; . characterization and remediation efforts. A broader understanding of the behavior of VOC - Soils and . .
OKO01-28 Volatile Organic ; ; ) ] ; VOC plume Chlorinated VOCs Basic Research Not given NA
Compound (VOC) plumes, in general, is needed in order to identify patterns that can be used to place behavior groundwater
Plumzs to Ensure bounds on the uncertainties for the behavior of plumes. This need is similar to OK99-22
o o LLNL Site 300 need to understand plume behavior to chose remediation strategies.
SIS An increased understanding of CVOC plume behavior in various hydrogeologic settings is
Understanding of o . ; - T
Chiorinated needed to support remediation strategy decisionmaking. The key goal is to optimize our  |Better
0K99-22 Volatile Organic characterization and rgmed|at|on effor‘Fs while addressing regulatory cqncerns adgquately. understandmg of Chlorinated VOCs Soil and Basic Research NA NA
A broader understanding of the behavior of CVOC plumes, in general, is needed in order |chlorinated VOC groundwater
Compound - ; L X A
to identify patterns that can be used to place bounds on the uncertainties for the behavior |plume behavior
(CVOC) Plumes o
. N of specific plumes.
Detection/Distribut
Iggn?faminants . For Hanford site conditions, determine the reactions that will affect the binding of lcieer:::iﬂccaaltgrr:d?r:
RL-SS24-S B L contaminants in solution on secondary mineral surfaces, and on primary phases, if A 9 "Contaminants" Soils Basic Research NA NA
Chemical Binding on mineral
- o relevant.
on Site-Specific surfaces
Mineral Surfaces
DETCCTOTTTOTSTTOUT
fon of Understanding of
Contaminants - For Hanford vadose zone and aquifer, determine the chemical form and mobility of dense, chemical formg Pore water,
RL-SS25-S Chemical Form non-aqueous phase liquids such as chlorinated solvents in contact with (1) pore water and and mobility of DNAPLs groundwater, Basic Research NA NA
and Mobility of groundwater, (2) secondary minerals. ¥ minerals
DNAPLs
Dense, Non-
Hrarmspacy Identifying and
Contaminants - For Hanford site conditions, determine the reaction rates and the key reaction steps that ying -
B ] - . . L understanding
Reaction Rates for|control the speed with which a contaminant changes chemical form (e.g. speciation, chemical
RL-SS26-S Key Contaminant [complexation) and/or interacts with the surfaces of secondary minerals. For waste streams "Contaminants" Soils/minerals [Basic Research NA NA

Species and
Complexes in Site-

o, £

associated with implemented restoration technologies, establish the important reactions
and associated rates of contaminant transformation.

transformation of
contaminants on
soils
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APPENDIX F: Basic Needs Statement

. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
Use of Field Data |This need addresses specific technical gaps identified in the scope of the GW/NVZ i
- A - : - " Understanding
from Integration Project at the Hanford Site and is written as an "integrated" need. Currently, )
! . A ] S . L X X controlling
Representative information on contaminant distribution, physical association, and chemical form in the - :
A B } ] B chemical/physica
Sites to Elucidate |vadose zone beneath waste sites of different source terms, ages, and water flow histories | brocesses for Soils and
RL-SS27 Controlling (e.g., cribs, tanks, trenches, spills, etc.) is not adequate to forecast whether future P . "Contaminants" Basic Research NA NA
. . . . ) contaminant groundwater
Features and breakthrough to groundwater will occur. Hence, there is a need to investigate select field |~~~
) - : . ] distribution and
Processes for sites that are representative of major Hanford waste and disposal scenarios to develop transport in VZ
Contaminant rigorous conceptual models of governing processes for use in remediation and closure P ’
o L L Modeling
Distribution characterization assessment and performance validation.
TTarsportor TUETIUTYTITg arta
Contaminants - understanding
Rate of Coupled |For Hanford site conditions, determine the effect on contaminant form (e.g. chemical Soils and
RL-SS27-S Abiotic and speciation/complexation/reaction) of coupling important abiotic and biogeochemical transformation "Contaminants" Basic Research NA NA
B : - L - groundwater
Biogeochemical |reactions for which independent rates of reaction are known. and rates of rxns
Reactions of contaminants
leinli m
Understand,
Quantify and This need addresses specific technical gaps identified in the scope of the GW/NVZ o
Develop - . . A ] " . Identifying and
L Integration Project at the Hanford Site and is written as an "integrated" need. The primary -
Descriptions of . . ) ; ; ; understanding
h technical gaps associated with reactions and interactions between wastes and vadose :
Reactions and ’ ; ) - - X chemical ;
: zone sediments are that the chemical and biologic reactions and colloidal transport ! N : N Soils and :
RL-SS28 Interactions . ) o I I transformation Contaminants Basic Research NA NA
processes responsible for contaminant retardation, immobilization, and mobilization are groundwater
between ; - - s and rxns that
. insufficiently understood or lack data on key parameters to allow for defensible predictions |.
Contaminants of o . o o influence
of their in-ground rates, extent, magnitude, and effect. This information is important to .
Concern and ] s ; . . transport in VZ
resolve important Hanford-specific geochemical questions for key contaminants.
Vadose Zone
Sediments
TTarsportor UTTaETSIAaranTyg
Contaminants - For Hanford site conditions, determine what secondary minerals form as colloids in chemical )
Rates of Colloid roundwater, determine the importance of biosorption, and establish the nature of the transformation
RL-S828-S Formation and ¢ T P : rotion, ) . with emphasis on|"Contaminants” Groundwater  |Basic Research NA NA
) chemical interactions between contaminants of interest and the surfaces of inorganic and )
Colloidal organic colloids colloidal
Transport of 9 ’ formation and
This need addresses specific technical gaps identified in the scope of the GW/NVZ
Develop Integration Project at the Hanford Site and is written as an "integrated" need.
Descriptions of Improvement in modeling of vadose zone transport requires developing models which can |Improving
RL-SS29 Contaminant Flow |capture the important complexities. This development will take the form of enhancing transport "Contaminants" Groundwater  [Basic Research NA NA
and Transport in  |existing codes to represent additional processes, running them with finer grids and time modeling in VZ
the Vadose Zone |[spacings, and simulating some of the heterogeneities and episodicities. Partial coupling of
physical and chemical processes may also be needed.
TTarsSportor N
Contaminants - Understandmg
Effect of chemical
RL-SS29-S Subsurface Determine how the phy3|cal. and chemical proper.‘ues of the specific Hanford formations transpor.t with "Contaminants" Groundwater  |Basic Research NA NA
" affect the transport of chemical solutes and colloids. emphasis on
Heterogeneities i
; Hanford soils and
on Chemical ;
oo . chemical rxns
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. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
This need addresses specific technical gaps identified in the scope of the GW/VZ
Understand and - A . ; - .
- Integration Project at the Hanford Site and is written as an "integrated" need. The rate of ]
Quantify Water ; - ~ |lmproving
. movement of contaminants from buried waste through the vadose zone to groundwater is
Movement in the resently not well documented for Hanford Site conditions. The primary technical ga transport
RL-SS30 Vadose Zone P : Y ] A - B . P y B gap modeling in VZ  ["Contaminants" Groundwater  [Basic Research NA NA
- associated with transport in the vadose zone is an insufficient understanding of ) -
Using o A : C . with emphasis on
; uncertainties in source terms, geohydrologic properties, and chemical interactions that s
Uncontaminated ) ) : . uncertainties
: : combine to make current modeling of contaminant transport in the Hanford vadose zone
Field Sites ;
questionable.
Remediation -
ll\:/]oartr:igigﬁzl of For site conditions, contaminant chemistry and reactivity, and hydraulic properties at tL:;g:rzt:r:)cfhng Soil and
RL-SS31-S : Hanford, formulate the chemistry and physics needed to describe the dispersal and P h "Contaminants" Basic Research NA NA
Chemical ) ; contaminant groundwater
: .. |longevity of subsurface contaminant plumes.
Reaction/Material plumes
Transport
Understand and
Quantify the
Relationship Information about vertical distribution of the groundwater plume near the source is also Understanding
Between important to help infer how contaminants move through the vadose zone. For example, transport of
Contaminant deeply distributed carbon tetrachloride in the aquifer beneath Plutonium Finishing Plant contaminant
RL-SS32 Sources, Vadose |disposal sites implies drainage of a DNAPL through the vadose zone that "settles" in the [plumes with "Contaminants" Groundwater  [Basic Research NA NA
Zone Plume aquifer. Contaminant concentrations that are highest in the capillary fringe, or at the very |emphasis on
Properties and top of the aquifer, would imply unsaturated flow through the vadose zone and a low pore |hydraulic
Groundwater fluid density. processes
Plume Properties
at Hydrologic...
Remediation -
Reactivity of For naturally occurring organic matter and synthetic organic compounds in the Hanford Understanding Halogenated Soils and
RL-SS32-S Organics in the subsurface, determine the rates of degradation reactions that supply energy to subsurface |dechlorination 9 Basic Research NA NA
A : h L ; L - : solvents groundwater
Hanford biological consortia that participate in dechlorination of halogenated solvents. reactions in NA
Subsurface
Techniques to
Delineate Understandin
Groundwater This need focuses on the extension of our current knowledge of groundwater 9
: - : ) flow and
Plumes in Three [characteristics to support side-wide assessments. The structure and development of the transport at all
Dimensions and  [regional groundwater plumes is critical to estimating inventory of contaminants in scalez and Soils and
RL-SS33 Define a Scientific |groundwater for site-wide assessments. This plume structure also provides information S "Contaminants" Basic Research NA NA
h A L A A . predicting total groundwater
Basis for about controlling hydrogeology and is critical to calibrating and documenting the volume of
Addressing quality/performance of numerical models. In addition, hydrogeological characterization at :
; . - : . contaminant
Scaling Issues in |multiple scales is needed to understand and predict the flows and transport at Hanford. lumes
Hanford P
Groundwater
Remediation -
g:;zztign of For technologies implemented under Hanford conditions, determine the interactions and g:r?tzrr:iggyfoil Soils and
RL-SS33-S ) reactions between materials used in the remedial process, and dissolved, adsorbed, ) ) "Contaminants" Basic Research NA NA
Processes with - ) . ) : . interactions on groundwater
and/or precipitated contaminants associated with native mineral surfaces. .
Hanford mineral surfaces
Subsurface
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APPENDIX F: Basic Needs Statement

. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
Understand,
Quantify and
Develop This need focuses on the reactions and interactions between contaminants and aquifer
Descriptions of sediments. The primary technical gap is an insufficient understanding of these processes |Understanding
Biogeochemical |at Hanford in terms of quantifying and parameterizing the processes for use in reactive contaminant
RL-SS34 Reac’uons and transpor‘( modeling and tq determine appropnatg conceptqgl models. B}ogeochemlcal transport relative "Contaminants" Soils and Basic Research NA NA
Interactions reactions may result in either enhanced contaminant mobility, degradation (natural to groundwater
Between attenuation), or fixation in the unconfined aquifer. An understanding of these fundamental |biogeochemical
Contaminants of |processes is needed to predict the long-term behavior of contaminants as they enter the |processes
Concern and unconfined aquifer and during transport along the groundwater flow path to the river.
Aquifer
Sediments...
TRETTTEUTAtorT
Remediation - need - chemical
Selectivity for For Hanford site conditions, determine those chemical reactions that can select among rxns that Soils and
RL-SS34-S Contaminants in  |contaminants and be used to separate contaminants from contaminated groundwaters and |separate "Contaminants" roundwater Basic Research NA NA
the Hanford soils. contaminants ¢
Subsurface from GW and
cail
The primary gap for this need is the lack of a quantitative understanding of the regional
Provide Means to |(watershed) factors that influence the distribution, transport, and chemical form of
Integrate Regional{contaminants from Hanford on the Columbia River. Key factors include river flow )
. A - o Understanding
Scale Phenomena |parameters; sediment movement and sedimentation; water hardness, pH, water contaminant
into Assessments |temperature; the distribution of gravel, cobble, and silt/clay sediments within the Hanford " ; " Soils and ;
RL-SS36 A - ) : ) transport, Contaminants Basic research NA NA
of Contaminant Reach and downstream; and the redox status and acid-volatile sulfide contents of N groundwater
) ) . . |distribution and
Transport and softbottom sediments in these areas. Although these factors are known to be important in chemical form
Impacts within the [determining contaminant movement, there is little capability to predict either (a) the
Columbia River responses of these factors to regional conditions or (b) the combined effects of these
factors on contaminants.
Provide
Methodology to The technical gap associated with this need involves the means by which contaminant
Relate Information |transport information derived from groundwater flow models (see RL-SS35) can be used  |Correlation of
Derived from when conducting impact assessments for various elements of the river system. The transport models
RL-SS37 Sitewide-Scale problem involves relating the spatial and temporal.scales.assomatefj W!th a Pasco BaS|.n‘ of regpnal sgale "Contaminants" Soils and Basic research NA NA
Groundwater Flow |groundwater transport model, to the scales associated with assessing impacts to sensitive |modeling to river groundwater

Modeling to the
Various Scales
Associated with
Assessing Impact

habitat and individual receptors. New methods are needed to establish credible estimates
for contaminant characteristics at exposure sites in the river, when using the output from
groundwater transport models.

impact
assessments
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APPENDIX F: Basic Needs Statement

. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
Understand,
ggjgltgy and Understanding
P The primary technical gap associated with reactions and interactions between contaminant fate
Descriptions of ; : ; - o - -
contaminants and sediments in the river and bank-storage region involves insufficient and transport
Transport and understanding of these processes at Hanford in terms of quantifying and parameterizin with emphasis on
RL-SS38 Transformation of 9 : P - a ying P 9 ) .p "Contaminants" Groundwater  [Basic Research NA NA
the processes for use in the development and application fate and transport. An interactions
Groundwater- ; : .
Derived understanding of these fundamental processes is needed to predict the fate and transport [between
: of contaminants into and through the river. sediments and
Contaminants of -
- contaminants
Concern in the
River
Understanding
The primary technical gap associated with the impacts of river contamination on receptors anq quantifying
Understand and  |. ) ] - ; ; X all impacts
) is that there is an insufficient understanding of the human, ecological, cultural and socio- |, )
Provide Means to S ; - ] ; (including cultural
Quantify the economic impacts of contaminants that reach the river and the relationship between and socio-
RL-SS39 Y : contaminants entering the river and behavioral impacts on culture and socio-economics. h "Contaminants" River Basic Research NA NA
Impacts of River - . : : economic) of
L Currently, standard impact assessment practice involves comparing estimated exposures A
Contamination on L - - ) contaminant
of individual organisms to a lowest observed effects level toxicological benchmarks, such
Receptors ; - - transported to
as behavioral change or tissue-level alterations. ;
river and
environment
Currently, there is not a full inventory data set for all of the contaminants of interest for all
of the waste sites of interest at Hanford. These data are needed as input to the SAC More data
Provide a Method |which is a suite of tools and data that will be used to assess the cumulative effects of needed on ke
to Develop Mass |Hanford operations and remediation on the Columbia River and river supported life. Based radionuclide a);d "Radionuclides and |Soils and
RL-SS40 Balance (i.e., on scoping studies currently underway within the SAC, key radionuclide and chemical ) ) A Basic Research NA NA
- ; . o . . L contaminants for |contaminants groundwater
Holistic) Inventory |contaminants of most concern for assessing cumulative impacts will be identified. From
) ) - - o mass balance
Estimates previous experience, we know there will be gaps in inventory data for many of these
) ] g - ] ; f assessments
contaminants, and that these gaps will contribute significantly to uncertainty in the final
assessment.
Provide Method  [The primary technical gap is the need for models to describe release rates from all waste |Better modeling
for More Accurate |that will reside at the Hanford Site in the post-closure period. Thus, models and describing rad
Estimates of supporting data are needed for radionuclide and chemical releases from solid waste burial |and chemical "Radionuclides and |imolied: Al
RL-SS42 Waste Constituent|grounds, past tank leaks, future tank losses, tank residuals, proposed immobilized low- waste release . . P o Basic Research NA NA
= AT - . contaminants' media
Release Rates activity waste, past-practice liquid discharge sites, canyon buildings, PUREX tunnels, the |rates from
and Modes from  |PFP building, and the graphite cores of production reactors. These modeling results multiple Hanford
Waste provide temporal and spatial information for system assessments. sources
Techniques, technologies, and information that reduce uncertainty in current risk
Improvements to ; ) . X - Better
- - assessments and more-directly address applicable ecological risk guidelines and )
Ecological Risk ; A : X understanding of
Assessments and regulations are needed to address ecological risks posed by contaminants at Hanford. uncertainties imolied: Al
RL-SS43 ;i Current techniques and information are insufficient to predict accurately individual ; ) "Contaminants" P S Basic Research NA NA
Analysis of derived for risk media

Population-level
Impacts

exposures to contaminants, especially where food chains and nutrient analogues are
involved, and the effects from this exposure. Thus, conservative assumptions are required
that increase uncertainty in the assessment results.

assessments,
better estimates
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APPENDIX F: Basic Needs Statement

. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
Improved techniques and information that reduces analysis uncertainty are needed for Better
Improvements to  [human health risk assessments. This will increase the scientific defensibility, realism of  |understanding of Imolied: Al
RL-SS44 Human Health the analysis and comprehensiveness of the assessment. Improvements are needed in all |uncertainties "Contaminants" P S Basic Research NA NA
A : - . e ; - media
Risk Assessments|four basic steps of human health risk assessments, hazard identification, exposure derived for risk
assessment, dose-response assessment, and risk characterization (NRC 1983). assessments
This need addresses specific technical gaps identified in the scope of the GW/NVZ
Integration Project at the Hanford Site and is written as an "integrated" need. This need
. A - - - - ; ; ;i L Better
Establishing outlines improved techniques and information required for the inclusion of economic risk to I
: : - ; L . ; understanding of
Technical Basis  |the decision-making process. Economic impacts can occur directly from changes in SoGi0-economic Imolied: Al
RL-SS45 for Socio- human and ecological health due to exposure to contamination, or impacts can occur . - "Contaminants" P S Basic Research NA NA
. - et " ; L risks associated media
Economic Risk indirectly due to "ripple effects" from the former impacts. Economic impacts do not result ) )
. h ] - ) ] with health risk
Assessments until risks are perceived. The first step is to determine at what point does the level of
) - . . . assessments
environmental risk begin to influence the behavior of people such as consumers,
producers, recreational fisherman, and sailboarders, for example.
This need addresses specific technical gaps identified in the scope of the GW/NVZ
Integration Project at the Hanford Site and is written as an "integrated" need. This need |Better
recognizes that knowledge is socially constructed. Successor socio-cultural studies will {understanding of
RL-SS46 Modeling Risk lay the e.p.|stemolog.|cal foundation for L.Jnderst.andmg howthe various affected cul.tur.al ;omo—cultur;l "Contaminants" Impl!ed: All Basic Research NA NA
Knowledge communities organize knowledge relative to risk. There is a need to take those findings  |risks associated media
and produce an integrated risk perception model. The model will be essential for finding  |with health risk
common intellectual ground, which is essential for building partnerships in dealing with assessments
Hanford Site waste.
Performance assessments must be developed for all disposal actions, and the models that
are used for these assessments require a defensible basis for the movement of water.
Most databases describe recharge and distribution of water for non-arid conditions. The
arid conditions at Hanford are not accurately represented by the existing data. This need
is comprised of two elements:
Data and Tools for 1) Recharge water is the primary means for dissolution and release of contaminants from |Better estimates
RL-WT029 Performance harg P Y - s Not given Groundwater  [Basic Research NA NA
the buried waste and transport of those contaminants to the groundwater. Estimation of of recharge rates
Assessments AR - - o
these rates is difficult under arid conditions because the rates are very low. In addition,
there are significant questions about the adequacy of the estimated recharge rates given
the heterogeneity of the environmental processes, the effect of facility features, the
uncertainty of climate, and the influence of humans. Furthermore, no attempt has been
made to quantify the distribution of recharge rates to enable sounder estimates of the
mean and range of rates to be expected during the time of compliance of the facility.
To understand the movement of contaminants through zones of low moisture for use in risk|
assessments. Most of the work concerning moisture flow and contaminant transport has  |Better
: been done at sites important for agriculture, i.e., sites having moisture contents near understand and
Moisture Flow and - - - j . B
Contaminant saturation. Thus, the theories and equations for moisture flow and contaminant transport |estimates of Groundwater/m
RL-WT035-S Transport in Arid are modifications of theories and equations for fully saturated environments. In such an moisture flow and|"Contaminants" oisture Basic Research NA NA

Conditions

environment, it is movement through the pore spaces between soil particles that is
dominant. Under very dry conditions, the interactions with the soil particles will become
more important. Tested theories and equations are needed for use in performance
assessment in order to predict moisture movement and contaminant transport.

contaminant
transport in arid
regions
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APPENDIX F: Basic Needs Statement

Master List . . . . Stage of Sampling Analytical
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
Water passing through the soil surface to the waste disposal facility provides both the
agent to release the contaminants from the waste form as well as the medium to transport
Effect of Human |the contaminants to the groundwater. The amount of water applied to the surface over the |Better
and Natural next thousands of years will vary because of climate changes and because of human- understanding of Groundwater/m
RL-WT043-S Influences on initiated events. Efforts are needed to 1) consider long-term land and water use at DOE recharge rates  ["Contaminants" A Basic Research NA NA
. A . . R . oisture
Long-Term Water |sites by future generations; 2) consider natural phenomena such as near-term climate influenced by
Distribution change (which is forecast to impact society in the next 100 years) or long-term climate climate change
change as we transition into the next ice age; and 3) incorporate those uses and impacts
into modeling efforts to predict the transport of contaminants.
To predict the movement of contaminants from the disposal of waste, a wide variety of
chemical and physical phenomena must be modeled over large spatial scales and over
time periods lasting thousands of years. For the release of contaminants from immobilized
low-level tank waste, the physical condition and surrounding water chemistry for
thousands of canisters must be modeled, where the physical and chemical environment |Better
Vadose Zone Flow|vary with time and position in the disposal vault. For the modeling of flow into disposal understanding of
RL-WT045-S Simulatio.n Tool facilities or around t;nks in .Iarge tank farms, detailed three—dimensioqal geometric models flqw inVZ arqgnd "Contaminants" Qroundwater/m Basic Research NA NA
Under Arid must be used transient moisture fronts and steep concentration gradients must be disposal facilities oisture
Conditions analyzed. Finally, because of the low moisture content of Hanford soils and the significant |and subsurface
thickness of the vadose zone, simulations over many thousands of years are required, structures
even for the most mobile contaminants.
Develop a computer code using modern computer science techniques that combines time
and spatially-dependent geochemical modeling with transient moisture flow and
contaminant transport and which allows the determination on the results of modeling and d
Quantify and understand the evolution of the present distribution of contaminants, both
radioactive and nonradioactive (cesium-137, Pu, Tc-99, Sr-90, Cr, and nitrate), beneath Basic
the tank farms and to evaluate their potential mobility under all "leave or retrieve" options. |understanding of
Contaminant The current understanding of the mobility of contaminants from single-shell tank leaks and |contaminant Cs-137, Pu, Tc-99, Soil and
RL-WT053-S Mobility Beneath [major soil column transuranic disposal sites is inadequate to fully support cleanup, mobility under Sr-90, Cr and Basic Research NA NA
Tank Farms closure, or performance assessment-related decisions. Without knowledge about the tank farms and  |nitrate groundwater
distribution of contaminants beneath the tank farms, and without the ability in hand to resulting
predict contaminant movement, it will be impossible to assure the public that the DOE can |distribution
predict: the impact of leaks during sluicing and the impact of leaving the tanks in place.
Reduce the
Conservatism and
Technical Performance assessment models have traditionally employed a single linear partition
Uncertainty coefficient (Kd) to set allowable nuclide inventories for solid waste disposal facilities. Identifying
Associated with  [These Kd values generally do not do a good job of describing contaminant partitioning with |alternative
the Use of changing chemical conditions or soil character. contaminant Implied: Soils and .
SR00-1026 Literature There is, therefore, a need to develop alternative concepts for describing contaminant partition radionuclides groundwater Basic Research NA NA
Coefficients (Kd) |partitioning in the subsurface systems beneath radioactive waste disposal facilities. These|predictors (rather
to Describe new concepts need to account for the impacts changing chemical conditions and the site- [than Kds)
Radionuclide specific character of the soils and groundwater at the facility on nuclide partitioning.
Sorption to
Sediment
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APPENDIX F: Basic Needs Statement

. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
o
Degradation in The need is to develop and implement a modeling methodology for degradation of 9
: A methodology for
Cement Based Saltstone, a cement-based wasteform, and the concrete vaults into which it is emplaced dearadation of
Wasteform (e.g., |over time periods of thousands of years. This will be incorporated into the next revision of 9 Cement-based Saltstone and h
SR00-1030 ] . . cement-based Basic Research NA NA
Saltstone) and the Saltstone Disposal Facility Performance Assessment. The currently applicable waste forms concrete
; X : o wasteform and
Concrete Vault Performance Assessment only considers end members in the degradation scenarios, i.e.,
! ; - - concrete vaults
Degradation and |the vault and wasteform are analyzed as being either intact or completely degraded.
over thousands
Collapse
of years
Innovative . . . . h
L The concepts of natural remediation mechanisms and rates need to be investigated further|Basic
Remediation ; h ; . - : . X I
B in order to better predict plume behavior. These concepts potentially in conjunction with  [understanding of
Strategies and - L - ) . h
A passive remediation technologies need to be developed to a deployable status for very plume behavior [VOC, tritium, Soils and h
SR00-3026 Technologies to I ; PP - Basic Research NA NA
: large areas of contamination. General categories of contamination include VOC during MNA - metals and rads groundwater
Support Monitored . - . ) . B
Natural contaminated groundwater, tritium contaminated groundwater and metals/ radionuclide mechanisms and
! contaminated soils and groundwater plumes. rates
Attenuation
New plutonium chemistry developed by Haschke et al. (Haschke, J.M., T.H. Allen, and
Determine the L.A. Morales, Reaction of Plutonium Dioxide with Water: Formation and Properties of
A PuO2+x, Science, Volume 287, pp.# 285-287, 1/14 (2000)) suggest that plutonium dioxide, |Better
Fate of Pu in the ) ; ) ’
+6 Oxidation State once thought to be the thermodynamically stable form, reacts with water to form plutonium |understanding of Soils and
SR01-1034 A in the +6 oxidation state. Pu in the +6 oxidation state is sorbed much less strongly than Pu chemistry in  [Pu Basic Research NA NA
in the Near- - L ) : groundwater
) Pu in the +4 oxidation state. Thus, unless environmental factors would reduce the Pu+6 to|LLW disposal
Surface Disposal ] . B
) Pu+4, performance assessments and composite analyses of low-level waste disposal sites
Environment o -
facilities may not bound the actual performance. Therefore, there is a need to develop
detailed information on plutonium chemistry in the LLW disposal environment.
The concepts of natural remediation mechanisms and rates need to be investigated further|Better
Innovative in order to better predict plume behavior. These concepts potentially in conjunction with  [understanding of
SR01-3026 and Technologies to  |passive remediation technologies need to be developed to a deployable status for very contaminant VOC, tritium, Soils and Basic Research NA NA
SR01-3028 (same) |[Support Natural |large areas of contamination. General categories of contamination include VOC plume behavior |metals and rads groundwater
Remediation contaminated groundwater, tritium contaminated groundwater and metals/ radionuclide during NA
contaminated soils and groundwater plumes. remediation
Fundamental data to improve confidence in the estimation of recharge rates as a function
of time and space for use in impact assessments under realistic conditions. The rate at
which moisture exits the surface root zone of soil and enters into the subsurface is often
) - - ; Better
the major parameter determining the rate at which contaminants enter groundwater, ;
Distribution of especially in dry climates. The recharge rate is known to depend upon many parameters understanding of Soil and
RL-WT044-S P Y B y L 9 - . i p p Yy P " |recharge rates  |"Contaminants" Basic Research NA NA
Recharge Rates |However, this dependence is usually determined for idealized conditions and for small groundwater

spatial and temporal extents. For large sites where impact calculations must extent
beyond thousands of years, such simple descriptions are inadequate to convince the
technical community, the regulators, and the stakeholders that impacts can be adequately
estimated.

influenced by
climate change
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. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
A barrier to wider use of many in situ remediation technologies is that results are often
variable and difficult to predict. An incomplete understanding of the effects of variable site |Quantifying
Quantifying characteristics and the lack of adequate tools to predict and measure success, has made |uncertainty of N Basic research -
S ) s ] e L Not given: :
Uncertainty in the design, control and validation of many of these technologies more empirical than remediation imolied soils studies on
AL-09-01-09-SC-S  |Predictions of desired. In large part, it is the uncertainty associated with newer, more innovative options |performance - Not given anz performance of NA NA
Remediation that has driven site owners and regulators to choose more costly and less effective very general remediation
: : - ) " L groundwater ;i
Performance treatment options. Practical tools are needed that allow site owners and providers of remediation technologies
remediation services to solve problems in site specific design, implementation and technologies"
performance assessment of various remediation strategies.
oeparatorT or
Metals and Los Alamos National Laboratory's Firing Sites contain soils contaminated with high !
- A - f g - . 1) Separation
Radionuclides concentrations of metals, and radionuclides, particularly depleted uranium. Because metal roblem and 2) Basic Research
AL-09-01-15-SC-S  |from and radionuclide constituents will remain after cleanup, both at the surface and potentially P metals and rads Soils A NA 2) Modeling
: - ) ; ] . . Transport and Applied
Uncontaminated [in the alluvial system, a science-based understanding of separations of these materials, modelin
Soils; Transport of |and fate and transport of theses constituents in these media is vital. 9
Matal <L UTTaETSIAaranTyg
L Impacts of operations and remedial actions to the biota at the Site need to be assessed in impact of.b|ota .
Determine impacts ) . - on remediated ; — . Implied:
] a rapid manner. Additionally, caps/barriers/etc. need to be protected from plant and : Not given - implied ; ; Basic research and - ;
ID-S.1.26 to and by biota at . h B ) ; ; sites and - Implied soils ) Sampling and [Not given
animal intrusion (e.g. burrowing rodents, roots, etc.). A need exists to quickly detect, L contaminants applied -
the INEEL . ; } . ; | remaining detection
assess, and mitigate the impacts to the biota and intrusion of biota to structures. )
barriers and
Long-Term Methods need to be developed to better predict the dynamics of collapse of void space,
Management of - B ) A A i
) container/waste form degradation, and subsidence of closure materials in waste disposal Understanding - :
Void Space, A B ; X A Monitoring void
- cells. An increased understanding on the dynamics of subsidence would lead to more impact of : . ; ;
Containers, and . A ) - . : : ) : Disposal cell Basic research and {Sampling and |spaces in caps and
NV11 ; realistic estimates of the magnitude and timing of subsidence. Moreover, if subsidence subsidence on |Contaminants ;i ) - )
Cover Subsidence ) : - ; DO A covers - soils  applied detection soils under waste
. can be accelerated during the operational period, or the period of institutional control (100 |disposal cell )
of Disposed i i~ disposal cells
Waste (former to 250 years), the effect on closure covers over waste cells can be more readily mitigated performance
NV11-0001-08) through periodic maintenance.
- Identifying
Monitoring of ! : ! . h : B :
; To assess potential migration of difficult-to-measure contaminants in the Hanford contaminant Appropriate
Contaminants - A o S . . h :
) subsurface, select relevant chemical analogues (similar group, charge, ionic size, physical 'surrogates and |, . N Implied: All Basic research and Detection for |surrogate
RL-SS35-S Use of Chemical : ; s Contaminants ; A ] -
Surrogates for state) to contaminant of interest that can be measured by existing measurement measurement media applied applied need | chemicals to study
9 : technologies. techniques for contaminants
Contaminants
surrogates
IVIUIIILUII.IIg or Understanding
Contaminants - . - - . . . - ' : :
B For Hanford site-specific conditions, identify the species that form during a remedial the chemical Not given -
Chemical ) . ; ) I ; . . : ’
) technology process (chemical, physical, and/or biological) and are indicative of key species at the N . " implied soils Basic Research Sampling and ;
RL-SS36-S Indicators of ) ) ; X ; Contaminants . : Not given
Remedial reactions that make the technology work. Determine concentrations of key species that endpoint and and and Applied detection
represent the endpoint(s) of the technology process. during a remedial groundwater
Technology
o process
Need a System to store and retrieve data and images at the Fernald Site as part of the Data and images
Long-Term post closure stewardship program. The system should be capable of being accessed via 'management
OH-F155 Data/Image the Internet and being updated as technological advances are made. The data and system for LTM - INA NA Information system [NA NA
Repositiory images would be part of the regulatory requirements of the site and the long term store and retrieve

monitoring of the site following closure.

Ssame
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. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
Standardized There is a need for a standardized system throughout the DOE complex for the
S . . |Management
Document management of documents and waste characterization data. The current system in use is system for
OH-F161 Management/Char site-dependent. Data is kept in systems that may not be compatible. The systems do not Y NA NA Information system NA NA
o - : - ; documents and
acterization record data in a manner that is exchangeable between sites today or in the future. (May
) waste data
System tie to Button technology.)
Integration of End, Facility and land-use options may effect, or be effected by, end-state and long-term
State and Long- ) B - I ] -
. istewardship options and decisions. Accordingly, as with all other facility and land use ;
Term Stewardship o ) - ) . Policy need -
; proposals, the Land and Facility Operations Department, including the appropriate area ;
Options and A ; relating end-state
ID-4.2.01 . ] planner(s), must be included as an integral part of any end-state and long-term - NA NA NA NA NA
Decisions with ' e A . and LTS options
L stewardship decision processes. Requirements and/or agreements may be in place to ]
Future Facility- h e . o with land-use
document end-state and long-term stewardship plans and decisions in facility- and land-
and Land-Use
- use plans and reports.
Options
ID-6.2.23 Institutional Neeq to Qevelop |nst|tut|ongl control plans from a process control standpoint, fully Deyelqp NA NA NA NA NA
Control considering regulatory requirements as does the WIPP closure plan. institutional plans
Design, develop, and implementation of long-lived, cost-effective closure covers for
disposal units in arid west conditions is needed to enhance the long-term control of
Long-Term h : ) -
- disposed waste. The nature and requirements of the final closure cover are dependent on Remediation
Monolayer Arid N ” A
Site Closure climatic conditions, the waste cell inventory, conceptual models of the vadose zone need - Develop
NV12 Cover-Enhanced including subsidence processes, and limitations associated with schedule and budget. alternative NA NA NA NA NA
Usability (former The monolayer, or ET cover takes advantage of natural evapotranspiration processes closure covers
Y which remove water through evaporation and plant transpiration. The cap serves as a for arid regions
NV12-0001-06) : : -~ - )
device to store water until evapotranspiration processes have sufficient time to remove the
water.
Remediation
: ; A bio-intrusion layer that will prevent intrusion through such avenues as burrowing animals need: Design
On-Site Disposal ) ) . . A A
. ) and plant roots is required as part of the vegetative cover system and management regime |disposal cell bio-
OH-F040 Facility - Bio- ) ) ) ; ) INA NA NA NA NA
: for the OSDF final cap. The final cover system must be effective for 1000 years, but as a |intrusion layer:
Intrusion Layer - -
minimum 200 years. implied LTM
system
Landtrek The goal is to develop tools for the national laboratory staff, DOE staff, regulators, and the
Extension of public to allow technical and non-technical users to locate, visualize, and interpret DOE's
: Environmental growing wealth of environmental data. Phase | of this project is planned for completion in  |Data access and
OKO1-36 Information calendar year 2000, and has been funded by EH-10 and BNL. The proposed Phase Il will |storage NA NA NA NA NA
Management continue to expand the type and amount of data available, and improve upon tools to
System access the data.
Remediation
2;2\;\)/_13 and 13a Hot Spot Retrieval |Selective excavation of high risk buried materials. need -hot spot  |NA NA NA NA NA
retrieval
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APPENDIX F: Basic Needs Statement

. Samplin Analytical
Master List . . . . Stage of pling y
Need Title Narrative Problem Contaminant Media or Performance
Need Code Development . .
Detection | Requirement
No specifics -
Long-Term Predictive capabilities for long-term performance assessment are needed to ensure that ~ "predictive
ORBW-08 Performance performance can be reliably determined and monitored for periods long enough to achieve capabilities for ~ |Not given Not given No info Not specifics  |Not given
Assessments remedial objectives (ranging from decades to centuries). performance
assessments"
Cultural
Cultural preservation must be factored into remedy selection and design of the LTS preservation
1D-6.2.24 Historic . ;pproach for a given site. Prqcesses, procgdures, and techniques are ngeded to fully pol|0|es . NA NA Policy development NA NA
Preservation incorporate cultural preservation concerns into long-term end state planning so as to incorporated in
maintain these resources for future generations remediation
plans
Uniform DOE . . . . . Develop national
Policy for There is an overall DOE need to establish a credible national policy and process that DOE Stakeholder
ID-6.2.25 Y addresses stakeholder concerns now and in the future as pertaining to Complex-wide policy related to [NA NA Policy development |NA NA
Stakeholder . ; . -
lssues contamination entombment, D&D practices, and end state planning remediation and
closure of sites
Develop cost
Strong Cost As identified in numerous DOE LTS strategic documents, Agencies, affected stakeholders feosrnrrgranner;g tools Remedy selection
1D-6.2.28 Estimating Tools ' have identified site remedy life-cycle costs, including stewardship as an important criteria selection'ylife— NA NA cost estimating NA NA
for LTS during remedy selection and planning. oyole and LTS tools
considerations
eveloprernt vl
risk assessment,
Reliable Risk As identified in numerous DOE LTS strategic documents, Agencies, affected stakeholders cost, and Remedy selection
ID-6.2.27 Assessment have identified "uncertainty management, cost-benefit analysis and contingency planning" |contingency NA NA Y NA NA
- ) : - ; - ) process
Methodology as key criteria to consider during the evaluation of site remedy selection. planning as part

of remedy

loat
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APPENDIX G: List of Detection Technologies for Organic Compounds in Soils, Vapor, and Ground Water

Volatile Organic and Semi-Volatile Organic Compounds
Analyte/ . " . Data Manufacturer or Instrument T
Parameter Media Range Tech Specs Calibration Deployment Collection Vendor POC Name & Model Limitations | Advantages | I.V. Comments
. Field portable
. . Tested in ETV . .
. Soil samples = |Electrochemical . (8"x8"x Field Analytical
PCB . Soils & 0.1 - 700 ppm; |technique/lon Prog.ram in DEXSIL Corp. 12000 . See ETV 4.5"); Technique; Weight
(polychlorinat| Solvent _ L . |See ETV report |humid (ORNL) Hamden, CT 203{ PCB/Chloride _ |ETV .
- Extract = 0 -100|Specific Electrode; report Throughput= ~3.5 Ibs; minimum
ed Biphenyl) | extracts _ . and controlled 288-3509 Analyzer o
ug/mL DL = 2 ppm for soils " 5-10 training <1 hr
conditions
samples/hr
Immunoassay Kit; Field Analytical
Soil samples = |€"ZYme conjugate Tested in ETV Stratedic Technique; light,
PCB Soils & 01 - 700p m: produces a color Program in Dia nostic?s Inc SDI RaPID Assay See ETV Throughput = transportable; 1 hr
(polychlorinat| Solvent ; _ ppm, change that can be [See ETV report [humid (ORNL) 9 "ann | System for PCB 10-11 ETV (for initial setup;
< Extract = 0 -100 Newark, DE 302- . report - I
ed Biphenyl) | extracts detected and and controlled Analysis samples/hr Minimum training =
ug/mL Ao o 456-6789 . .
measured; DL=1.5 conditions 2-4 hr; run by single
ppm in soil trained operator
Immunoassay Kit;
. _ |enzyme conjugate Tested in ETV ) Field Analytical
PCB Soils & Soil samples = |produces a color Program in Strategic Technique: 1 hr for
(polychlorinat| Solvent 0.1 - 700 ppm; |change that can be See ETV report hurr?id (ORNL) Diagnostics, Inc. | EnviroGard PCB |See ETV Throughput = ETV linitial sc«l,tu C
polyc Extract = 0 -100|detected and p Newark, DE 302- Test Kit report 18 samples/hr . P _
ed Biphenyl) | extracts . and controlled minimum training =
ug/mL measured; Interval . 456-6789
- conditions 2-4 hrs
testing - 1,5 & 50
ppm intervals in soil
Immunoassay Kit;
enzyme conjugate Field Analytical
Soil les = produces a color Tested in ETV . Technique; 1 hr for
PCB Soils & olf samples = change that can be Program in Strategic initial setup;
. 0.1 - 700 ppm; . Diagnostics, Inc. D TECHPCB |See ETV Throughput = . T
(polychlorinat| Solvent _ detected and See ETV report  [humid (ORNL) . ETV [minimum training =
. Extract = 0 -100 . Newark, DE 302- Test Kit report 15 samples/hr . .
ed Biphenyl) | extracts measured; interval and controlled 2-4 hrs; semi-
ug/mL o 456-6789 o
threshold levels and conditions quantitative
standards depend measurements
on PCB
Immunoassay Kit;
PCB in Soil Tube
PCB Soils & |>°! samples = QTZZ&E‘TZZL 1, |SeeETVreport; ;?: t?:r:]ni: v EnviroLogix, Inc ?:clcrinﬁ "ELWsc::n.
_ 0.1 - 700 ppm; vels . kit supplied with |; 09! 9%, S | bCB Soil Tube |See ETV  |Throughput = nque; _
(polychlorinat| Solvent _ 10, 50 ppm in soil; ) _ humid (ORNL) Portland, ME 207- ETV |quantitative results;
. Extract = 0 -100 calibrators = 1 - Assay report 8 samples/hr L R
ed Biphenyl) | extracts measurements and controlled 797-0300 Minimum training =
ug/mL L B 10 ppm "
indicate "above or conditions 4 hrs
below" threshold
levels
. Field Analytical
PCB Soils & Soil samples = Immunoassay Kit; -Prf:t?grrllnirllz-rv Throughput = Technique; Semi-
. 0.1-700 ppm; |. Y HiG g_ HACH Loveland, PCB See ETV ghp quantitative results;
(polychlorinat| Solvent _ interval threshold See ETV report  [humid (ORNL) . 10-13 ETV | . ST
. Extract = 0 -100 CO 800-227-4224 |Immunoassay Kit |report Minimum training=
ed Biphenyl) | extracts levels 1 & 10 ppm and controlled samples/hr o
ug/mL " 2 hrs; Initial setup
conditions time = 1 hr
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APPENDIX G: List of Detection Technologies for Organic Compounds in Soils, Vapor, and Ground Water

. _ |Chromatography Tested in ETV . Field A.naly.hcal
PCB Soils & Soil samples = system equipped Program in Electronic Sensor Throughput = Technique; hand-
_ 0.1-700 ppm; |%Y quipp 9! Technology 4100 Vapor  |See ETV gnp held, portable (35
(polychlorinat| Solvent _ with nonspecific See ETV report  [humid (ORNL) 5-6 ETV |, .. L
. Extract = 0 -100 . Newbury Park, CA Detector report Ib); setup time = 1
ed Biphenyl) | extracts SAW detector; MDL and controlled samples/hr R
ug/mL _ " 805-480-1994 hr; training =
=26 ppm conditions
several hours
Colorimetric
PCB or other : Indicator Test; 5O Dexil Corp. | Clor-N-Soil PCB 8 min test; Hand-held,
chlorinated Soils ppm level test kit, . . portable; untrained
. www.dexsil.com Test Kit $10-15/test
compds above/below action analyst
level
Colorimetric 25.30
PCBs, Soil & Indicator Test; hand- Dexil Cor PetroFLAG sambles/hr: Real-time, on-site,
Solvents, saturated |20-2000 ppm |held electronic www. dexsil E;Jm Hydrocarbon s stzm cos’t _ weight = 5 Ibs,
BTEX, TPH | sediments colorimeter digital ’ ’ Analyzer $é95 8"x20"x20"
readout
PCBs, Colormetric
pesticides; water or Indicator Test; test<10 min; Portable; hand-held;
halogenated waste |100-4000 ppm |disposable test kit; HydroClor Q4000 throughput = no training; weight =
VOC & semi- water no interference with 10/hr; $13/test 1/4 |b; 2"x3"x6"
VOoC inorganic chloride
Portable,
Colormetric colorimetric field
Indicator Test; test; Test Kit
Organic PCP photochemical = o Test = ~30 contains
. reaction; quantitative . Envirol Quick - photometer,
(pentachlorop soil ppm . Envirol, Inc. min; 5 L
values; analyte Test . volumetric pipetter,
henol) ] tests/kit .
extraction process and small balance ;
from soil; sample 5"x12"x12"; starter
size 100-250 gms kit 8.5 Ibs; battery
up to 8 hrs
Organic PCP Colormetric Test=~30 Portable,
Indicator Test; . . s
(pentachlorop| water . min; 5 colorimetric field
photochemical . !
henol) : tests/kit test;
reaction
. Colormetric
PAH: . . Indicator Test; Test <20
Polyaromatic soil . .
photochemical min;
hydrocarbons .
reactions
Colormetric
Indicator Test; hand-
PAH: held microprocessor HANNA . Thrc.)u.ghput < Weight = 10 oz.
. R Instruments Inc. lon Specific 1 min; no . " "
Polyaromatic| water & photodiode based . . 1.8"s 3.3"x7.1
. . Www.hannainst.co Meters training
hydrocarbons single & multi- . Battery up to 40 hrs
m required
parameter based
colorimeter
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APPENDIX G: List of Detection Technologies for Organic Compounds in Soils, Vapor, and Ground Water

This
MDL: for . technique
samble extract Colormetric responds to
20 rg 1L for indicator test based all
mg on Friedel-Crafts hydrocarbon .
weathered gas, alkylation reaction CHEMetrics, Inc s as long as All chemicals Sche
Total 10 mg/L for N . : T RemediAid™ 9 . |supplied are Test to be carried
L Kit contains hand- Calverton, VA they contain duled A
petroleum . heavy oils; . Total Petroleum . vacuum- out by individuals
soil < held absorbance POC: Henry aromatics for | . .
hydrocarbon assuming 5 Hydrocarbon |, . sealed, with basic wet
L photometer, a Castaneda 800- . including L SITE . .
(TPH) gms of soil is Starter Kit . minimizing chemistry skills.
X balance, and 356-3072 gas, diesel, Pgm
extracted with enough supplies to and heavier |1S€" €fTor-
_Z?hr:r: i;;flfgt complete 8 soil than diesel
analyses such as
and 40 mg/Kg lubricating
oil.
Based on infrared
analysis which
includes a single-
beam fixed- User can purchase
wavelength, NDIR Measures . p . R
) . a field sampling kit
filter-based aromatic and that contains a
spectrophotometer aliphatic
with dual detector Wilks Enterprise, Infracal hydrocarbons | Sche balance and .
Total MDL for Model . . enough supplies to
_ system. The Inc. Boulder TOG/TPH in gas, diesel, |duled )
petroleum . CVH = 3 mg/kg complete 75 soil
hvdrocarbon soil and for HATR- reference Creek, CA Analyzer, Models and other for samble analvses
Y pisop 2 o malKa | wavelength POC: Sandy Rintoul| CVH and HATR- petroleum | SITE |22 leo u:/chaée
97Kg automatically 831-338-7459 T products that | Pgm . p
. optional software
corrects a are heavier nckade. InfraWin
spectrophotometer than diesel. p ge.

. . that manages and
readings for Designed for resent data
fluctuations. Uses individuals P ’
pulsed infrared light with basic wet
source instead of a chemistry
"chopper". skills
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APPENDIX G: List of Detection Technologies for Organic Compounds in Soils, Vapor, and Ground Water

Kit requires
infrared
spectrophot
Based on infrared ometer, a
. . - Measures
analysis which proprietary aromatic and
includes a single- quartz . .
. aliphatic Infrared
beam, fixed cuvette,
wavelength, NDIR syringes hydrocarbons spectrophotometer
by 1955 s e 2o
Total spectrophotometer. Horiba Instruments, developer) stroleum duledla Dg voltage
petroleum . MDL = 1 mg/Kg |Sample extracted Inc. Irvine, CA and balance |P 9
soil . . . OCMA-350 products that | for |converter that plugs
hydrocarbon for soil with proprietary S- 800-4HORIBA and . ) .
: e a are heavier |SITE |into an automatic
(TPH) 316 extraction POC: Jim Vance glassware. . . .
solvent. which is Can also get than diesel. Pgm |cigarette lighter.
nonflar;lmable solvent 9%l solvent Users expected to
nontoxic, and reclaimer reclaimer have l.)asm W.et
relatively nonvolatile and recycles the chemistry skills.
¥ nol . extraction
because of its low ultrasonic .
vapor pressure mexier used solvent which
porp : e oo fs difficult to
disp dispose of
soil sample
) and can
in solvent.
reduce costs
by up to 90%.
Measures
aromatic and
Based on emulsion z“s:}:czl:rbons Test kit includes:
turbidimetry which iny s, diesel hand-held, battery-
MDL =10 uses a proprietary ang other ’ Sche powered
Total mg/Kg for organic solvent DEXSIL Corp. PetroFLAG stroleum duled turbidimeter; a
petroleum . hydraulic fluid |mixture and Hamden, CT 203 p balance, and
soil . i Hydrocarbon products that | for .
hydrocarbon to 1,000 mg/Kg |proprietary 288-3509 POC: . . . enough supplies to
. Test Kit for Soil are heavier SITE .
(TPH) for weathered [developer solution Dr. Ted Lynn than diesel Pam analyze 10 soil
gas. that stabilizes the . ) 9 samples - all
) Designed for .
emulsion. Uses 10 oS packaged in
m samples individuals carrying case
9 ples. with basic wet rying
chemistry
skills
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APPENDIX G: List of Detection Technologies for Organic Compounds in Soils, Vapor, and Ground Water

Operated with a
grounded AC power
source or a DC
Measures
. . voltage converter
Based on ultraviolet aromatic ]
that plugs into an
fluorescence hydrocarbon .
spectroscopy conc. in soil auto cigarette
MDL = 50 Grams/32 software Environmental Aliphatic !DeIS|:qned for Sche Ilghter: Thg
Total ug/KG for . _|individuals sampling kit
. developed by Systems Corp. Synchronous |concentratio | . . duled .
petroleum . various : . . . with basic contains enough
hvdrocarbon soil stroleum Galactic Industries Knoxville, TN 423 Scanning ns can be analytical for supplies to analyze
Y p . is used to control 688-7900 POC: Dr.| Luminoscope |estimated . SITE [SUPP! Y
(TPH) contaminated . . chemistry 25 soil samples + 1
. the Luminoscope George Hyfantis from . Pgm .
soil samples .. |skills. L of extraction
and to manage data aromatic/ali
] solvent. Other
collected by the phatics . L
. equipment required:
device. hydrocarbon .
ratios balance, centrifuge,
’ test tube shaker,
and laptop
computer.
Measures
. aromatio !DeIS|:qned for Test kit includes:
Based on ultraviolet hydrocarbon |individuals
. . | . fluorometer, quartz
fluorescence conc. in soil. |with basic
spectroscopy. Test However analytical cuvettes, and
_p X Py C YT siteLAB software,
kit includes a aromatic chemistry cables to operate
MDL = 0.08 portable fluorometer and aliphatic|skills. Schelusing a carp
Total mg/Kg for No. 6 |fitted with excitation siteLAB Corp. hydrocarbon |Operated sing .
: L . . duled|cigarette lighter and
petroleum . fuel oil to 3.9  |[and emission filters. Hanover, NH 877- ratios can  |using
soil . . . UVF-3100A for |to connect the
hydrocarbon mg/Kg for Light source is a SITELAB POC: be grounded AC
. SITE |fluorometer to a
(TPH) weathered gas [mercury vapor lamp. Stephen Greason established |power source
) . . Pgm |computer and
in soil samples. |Software has been for the site, |oraDC
battery-powered
developed to then the voltage .
balance. Calibration
manage and report software can|converter that . .
. . kits for a variety of
data generated by estimate plugs into
; . . ] TPH stds are also
the device. aliphatic auto cigarette .
. available.
hydrocarbon |lighter.
conc.
Based on a
combination of Test System
immunoassay includes:SDI
(specifically enzyme- Sample Extraction
_ linked Measures Kit (12 soil
MDL =10 ) . . .
immunosorbent Strategic most Designed for |Sche|extractions).
Total mg/Kg for gas . . . oS :
assay) and Diagnostics, Inc. aromatic individuals duled|EnSys/EnviroGard
petroleum . to 40 mg/Kg for : EnSys Petro Test . .
hvdrocarbon soil mineral spirits colorimetry. The Newark, DE 800- System and some  |with basic wet| for [Common Accessory
Y P System uses 544-8881 POC: ¥ aliphatic chemistry SITE |kit contains
(TPH) extracted from | 7. . : .
) differential Joseph Daulick hydrocarbon |skills. Pgm |photometer and
soil samples
photometer that s. balance.
compares Photometer is
absorbance of compact and
colored solution to battery powered.
reference standard.
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APPENDIX G: List of Detection Technologies for Organic Compounds in Soils, Vapor, and Ground Water

Colorimetric 6 minftest for | RCI
Petroleum 1-1000 mg/kg |(Indicator Test; MDL H.E.L.P.Inc soils: 8 & |8"x14"%18" weight =
derived soil/water |soil; 0.1-20 [<1 ppm; 5 gm soil www.hanbytest.co | Hanby Test Kit min/t’est ior  |SITE|8 Ibs ’ 9
substances mg/L water samples; 500 ml| m water Pr
water samples 9
Downhole
measurements
deployed by dual
MDL for TPH in Geotech Interference ;V""::;fdsrﬁ::rsn;?
water = 1-700 |Fiber Optic Data retrieved Environmental In-Situ Sense |with free Throughput dual tube direct
TPH or VOCs| gas/water [ppm ; 10- Chemical Sensor Equipment, Inc. Soil Gas product; 360/hr; battery .
. every 10 secs . L push continuous
20,000 ppm in |from FCI Www.geotechenv.c |Sampling System |training up to 8 hrs e e
; . vertical "profiling"; 3
soil gas om required .
part system: direct
push deployment,
fiber optic sensor,
sampling system
Colorimetric
. Indicator Test; T?St <20
TNT soil hotochemical min; 10
feaction tests/kit
Tested in ETV Throughput = Includes 3 modules:
Program under 2 samples/hr purge & trap unit,
working range - 2 environmental Sentex Systems 8;2:3;2?0 cGocr:r;:l(J)tt:rt?os(;I:nple
VOCs soil/water 1-50 ppb; DL = |Field Portable Gas See ETV report f;ondltlons: SRS Inc. Ridgefield, NJ Scentograph Plus|See ETV cost $25/8 hr | ETV |processing by
0.1to 50 ug/L |Chromatograph in SC and 1l report o
in water McClellan AFB 201-945-3694 day technician but
in Sacramento Weight=80 calibration data
CA ’ Ibs, size of processing requires
suitcase higher level
. Requires Throughput =
-Pr?:g;?grrl]nuizgr skilled 2 samples/hr
soil gas ';Aoal':asspgb fobr Field Portable Gas 2 environmental Viking Instruments SpectraTrack™ \(:vzzr;tor -1 :;(rtrsa(:;ltls & Setup time = 30
VOCs waterg so’il u /kg s<;il' gp Chromatograph - See ETV report |conditions: SRS Corp. Chantilly, p 672 training for | water- 4 ETV [mins; weight = 145
: 9kg sofl, Mass Spectrometer in SC and VA 703-968-0101 91 ' Ibs
ug/L for water Wartsmith AFB chemist; samples/hr
in Oscoda. M See ETV for soil gas
’ report Cost=$145 K
Tested in ETV . Throughput =
Program under Pelgl;]lgt-(l)i\ll;r;er, 1-3 15 Ibs:
. . 2 environmental L samples/hr -
VOCs soil gas, 5-10 g/l Field Portable Gas See ETV report |conditions: SRS Monitoring Photovac See ETV Cost=$24K |ETV accessories for
water, air 9 Chromatograph p ) ’ Instruments, Voyager report . water analysis 33
in SC and Wilton, CT 203 Operational Ibs; training = 1 da
Waurtsmith AFB 12557 cost = $25/8 ' g y
in Oscoda, Ml hr day
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APPENDIX G: List of Detection Technologies for Organic Compounds in Soils, Vapor, and Ground Water

Tested in ETV Requires 1
. . Program under week
soil gas M;-SD.11upl/)f soil Field Portable Gas 2 environmental AnBarIl;riz:IFSraztz:r:s training, Throughput = Field transportable
VOCs gas, 19as, 1ug Chromatograph - |See ETV report |conditions: SRS al oy | EMed0™  |skilled 5 samples/hr | ETV p
water, soil water, 50 ug/Kg ) Inc. Billerica, MA . . package
soil Mass Spectrometer in SC and 508-667-9580 operator; Cost: $170 K
Wourtsmith AFB See ETV
in Oscoda, Ml report
e Ty
2 er?vironmental 23 Field Portable
DL = 5-10 ug/L |Field Portable Gas conditions: SRS Inficon, Inc. East See ETV samples/hr; GC/MS Weight: 35
VOCs water  [for chlorinated |Chromatograph - See ETV report |. ’ Syracuse, NY 315- HAPSITE Cost: $75-95 | ETV [lbs; head space
. in SC and report . . .
VOCs in water [Mass Spectrometer 434-1100 K; operational sampling accessory
McClellan AFB
] cost: $150/8 =151bs
in Sacramento, br da
CA ¥
Tested in ETV
Program under Throughput =
2 environmental Innova AirTech 1-2 .
Photoacoustic conditions: SRS Instruments Type 1312 Multi- [See ETV samples/hr Field Portable
VOCs water DL =5ug/L Infrared Monitor See ETV report in SC and Denmark 714-974-| gas Monitor |report Cost: $28 K ETV Yr\:r:?:tqu Ig:;
McClellan AFB 5560 Maintenance g ¥
in Sacramento, cost: $100/yr
CA
Tested in ETV
Program under
2 environmental Electronic Sensor Throughput = .
_ . e Field Portable GC
VOCs water DL = 10-100 Field Portable Gas See ETV report f;ondltlons. SRS Technology Model 4100 See ETV 2-3 water ETV |Weight: 35 Ibs:
ug/L Chromatograph in SC and Newbury Park, CA report samples/hr larde brief case size
McClellan AFB 805-480-1994 Cost: $25 K g
in Sacramento,
CA
Tested at Real-time TCE
Homestead Burge Sensor &
-I;:ticgztr:osdestem AFB under EPA Environmental Throughput = | TIO/ |automated
VOCs water, soil [ppb A Technology Tempe, AZ 480- TCE Sensor 3-6 analysis | AFC |monitoring system
for groundwater . . .
wells Innovation 968-5141 time EE |in gw well for 6
Office: 100 ppb www.burgenv.com mos; multi-level
measurements sampler
Sensor consists of 2 . 300 ml sample
. Commerciall .
platinum electrodes . required. Cost
. RCL Sensor |y available . .
vapors of IMDL = 0.5 pob encapsulated in rare Tested at Transducer (sold as but Selectivity to estimated at
Carbon po Lo pp _ |earth salts; INEEL and 3 Remote data |Research Inc. POC ) . . chlorinated $17,400 in 1996.
. chlorinated|in air; Max DL = . T o - InspectAir-MC |discontinued -
tetrachloride conductivity of salts applications at |acquisition. Roger Williams 651 . compounds Additional $1,000
solvents |10,000 ppb under TSl Inc.- |production
depended on Hanford 490-2863 only for necessary
- purchaser of TRI)|due to lack P
chlorinated solvent of sales samplers. **Taken
concentration, : from MSE report
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APPENDIX G: List of Detection Technologies for Organic Compounds in Soils, Vapor, and Ground Water

EST has a
MDL = 2 ppb GSA contract
vapor or for c.:.CM with Based on GC/SAW Electronic Sensor with .
Carbon additional negotiated Tested under EPA
tetrachloride head absorbing tube; technology. See Remote data Technology ov rates ETV program for
space of 9 ’ {above under PCB s Newbury Park, CA Model 4100 9 ’ ETV prog .
and many see MSE acquisition. Cost about well head testing.
water compounds. See 805-480-1994 -
other VOCs Report for . . $15,000. 90 See MSE report.
sample ETV report. POC: Ken Zeiger
MDLs of other sec
compounds analysis/samp
le.
DSITMS is based on
using an ion trap
mass spectrometer Generates
as a continuous real-| approximately
time monitor of . 10 mass
. . Field . . .
Carbon multiple chemicals demonstrated Teledvne Electronic Direct Sampling |Requires spectra/sec
tetrachloride _ simultaneously as Remote data Y . lon Trap Mass |trained and records Costs**See MSE
water |MDL = 1-5 ppb . for many s Technologies and .
and many they are being aoplications at acquisition. Finnedan MAT. Inc Spectrometry |chemist as |the spectra. report
other VOCs introduced into the PPl . 9 . (DSITMS) operator. Costs ~ $70-
. i multiple sites.
ion trap cell. Minimal 100K
or no sample depending on
preparation or features.
chromatographic
separation required.
Detects Demonstrated at
Molecular I . . .
L Based on vibrational Deploy in molecular |commercial SRS with cone
Species; e.g. . . .
- . . . |spectroscopy; ground by cone species product, tank penetrometer, being
VOCs, Liquids, |Detection limits ! . . .
inorganic solid . |tvp. 110 10 optical probe Site specific penetrometer, |At-site PC EIC Laboratories Raman probe only, may [probe version prepared for
rg P coupled to p in tanks by data collection | Inc., Norwood, MA p not be designed for deployment in SRS
ions, surfaces |millimolar . . X
. spectrometer via cable/reel suitable for |>2 yr service HLW tank for
chlorinated ] . ) . ]
fiber optic cable mechanism trace life corrosion
hydrocarbons . o
analysis monitoring
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APPENDIX H: List of Detection Technologies for Metals in Soils and Ground Water

Drinking Water Standards Soil Screening Levels*
Metal MCLs (ppb) Metal Ingestion (mg/L)* Inhalation (mg/L)* Clean Up Levels (mg/kg)
As 50 As 04 380 750rSB
Ba 2mg/lL Ba - - 300 0r SB
Cd 5 Cd 39 920 1.0 0rSB
Cr 100 Cr 390 140 10 or SB
Pb 15 Pb 400 - SB**
Hg 2 Hg 23 7 0.1
Se 50 Se 390 - 200rSB
Ag 390 malL Ag 390 - SB
SB - Soil Background
* Taken from Soil Screening Levels from EPA Soil Screening Guidance
** Background levels for PB vary. Undeveloped, rural areas 4 to 41 ppm.
Metropolitan or suburban areas or near highways 200 to 500 ppm.
Analyte/Parameter Media Range Tech Specs Calibration Deployment Data Collection G I G R Instrurr';le:;::ame & Li LV. Comments
1. Screen sample on
High TDS results in site before certified
Microsample XRF: Sample dried on XRF - Kevex Spectrace higher background & |measurements.
As Water b Prolane sample support films & X-ray intensities vs Instruments ann ale higher detection limits |2. Less preparing time. **Data taken from FIU
PP residue analyzed. Detection limit conc. plotted. CYA yvale, than with low TDS. 3. Stirring optional document
on matrix. Best for surface water |4. No oxygen removal.
with low TDS. 5. Little to no
interference.
" DL for As is representative of
Multi-element XRF analyzer. 99.7% " " )
As Sand mg/kg (ppm) | confidence level. For 60s & 120s Niton Corporatlon.. Ph. 678 Niton XL-700S Series low levels o.f Pb. High Pb
testing time, DL = 20 & 1022 670-7460, www.niton.com levels tend to increase As DL.
> o **Data taken from FIU
Observation of the Field deployable.
LIBS: High energy laser pulse wavelength and Penetrometer
delivéred to subsurface via cone intensities of the Science & Engineering deployment enable high
As Soil enetrometer. For this LIBS ission lines, which i Inc. Ph. 505- resolution mapping. **Data taken from FIU
(Subsurface) z stem. DL fo.r Pb in soils 10-40 depends on type & 884-2300, Real-time, in situ document
ym ' amount of material www.seabase.com analysis streamline
ppm. present within remediation process &
plasma. reduce costs.
Real-time, ppm Manually operated in
Electrochemical: Anodic Strippin 5% accuracy when detection limits for all field. Most likely Electrochemical techniques not
Voltammet (As'v) used wit:ilago- calibrated directly via metals with redox interfering species Cu, only measure total As(lIl)
" ry . ) method of standard . . potentials between - Hg, Zn, & Bi, because &As(V) but also differential
Soil, Band Electrode. With ASV-plating " o Laptop computer with Windows-based Trace Detect, - .
. L additions. 10% when . ) 1.3V & +1.0V. stripping peaks of Hg 1 electrode for 5?? since As(lll) &
As Wastewater, ppm-ppt proportionate to detection limit. ppm{ . ) . software package combined with . Ph. 206-523-2009, Nano-Band Explorer ! 3 PV
H calibration curve is built Detection limits of 0.1 & Biare close to As  |elements simultaneously As(V) exhibit different
Water instantaneous, ppb-20 sec or less, ) electrode . www tracedetect.com s . .
& ppt-1-3 min. Iridium & gold before measuring ppb for directly stripping peak & Cu- electrochemical behavior.
el;’fm’ o 9 unknowns. 20%-40% when platable metals via Zn & Cu-As “*Data taken from FIU
: i i Anodic Stripping can form
Voltammetry (ASV) at electrode.
Cost = $56,000 or $6k/month
- . . Demonstrated in ETV program at RV Spectrace TN 9000 Field Throughput = 8.5-10.5 to lease; less than 20 Ibs;
As soil Dan ,:(00 ;':: :e"r"ab'e xcray Fluorescence Hopkins Site, lowa and ASARCO site, RZ&%;‘?;ZS;‘;’;% Portable X-ray analyses/hr;insitu | ETV |battery operated up to 8 hrs.
o9 4 WA d Fluorescence Analyzer measurements “*Data taken from FIU
document
- . . Demonstrated in ETV program at RV HNU Systems, Inc. Throughput = 7-8
As soil Dan ,:60 ;':: :e"r"ab'e xcray Fluorescence Hopkins Site, lowa and ASARCO site, Newton Highlands, MA | HNU SEFA-P Analyzer analyses/hr, in situ ETV |Cost = $49,000; ~50 Ibs
aikg % WA. Results reported in ETV report. 617-964-6690 definitive measurements
. DL =225 Field Poljtable x-ray Fluorescence Demz.:nst@ted in ETV program at Ry Scitec Corp. Kennewick, Throughput = 9-.12 Cost = $32,000, or lease for
As soil malk Analyzer; 3.5 Ib scanner + 11 |b Hopkins Site, lowa and ASARCO site, WA 800-466-5323 MAP Spectrum Analyzer samplesthr, in situ ETV $4,675/month
gikg control console WA. Results reported in ETV report. definitive measurements '
1. Screen sample on
High TDS results in site before certified
Microsample XRF:Sample dried on XRF - KevexSpectrace higher background & |measurements.
Ba Water b Prolane sample support films & X-ray intensities vs Instruments Sznn ale higher detection limits |2. Less preparing time. **Data taken from FIU
PP residue analyzed. Detection limit conc. plotted. y yvale, than with low TDS. 3. Stirring optional document
dependent on matrix. Best for surface water |4. No oxygen removal.
with low TDS. 5. Little to no
interference.
Multi-element XRF analyzer. 99.7% " . .
Ba Sand mg/kg (ppm) | confidence level. For 60s & 120s Niton Corporatlon.. Ph. 678 Niton XL-700S Series Data taken from FIU
testing time, DL = 35 & 25 670-7460, www.niton.com document
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APPENDIX H: List of Detection Technologies for Metals in Soils and Ground Water

Soil
(Subsurface)

LIBS: High energy laser pulse
delivered to subsurface via cone
penetrometer. For this LIBS
system, DL for Pb in soils 10-40
ppm.

Observation of the
wavelength and
intensities of the

Science & Engineering
i Inc. Ph. 505-

lines, which
depends on type &
amount of material
present within
plasma.

884-2300,
www.seabase.com

Field deployable.
Penetrometer
deployment enable high
resolution mapping.
Real-time, in situ
analysis streamline
remediation process &
reduce costs.

**Data taken from FIU
document

soil

DL =100
mglkg

Field Portable x-ray Fluorescence
Analyzer

Demonstrated in ETV program at RV
Hopkins Site, lowa and ASARCO site,
WA

TN Spectrace, Round
Rock, TX 512-388-9100

Spectrace TN 9000 Field
Portable X-ray
Fluorescence Analyzer

Throughput = 8.5-10.5
analyses/hr; in situ
measurements

Cost = $56,000 or $6k/month
to lease; less than 20 Ibs;
battery operated up to 8 hrs.

soil

DL =330
mglkg’

Field Portable x-ray Fluorescence
Analyzer; Electronics self contained
case= 5 Ibs.; surface analyses
probe system = 3 Ibs

Demonstrated in ETV program at RV
Hopkins Site, lowa and ASARCO site,
WA. Results reported in ETV report.

Metorex, Inc. Princeton,
NJ  609-406-9000

X-MET 920-MP

Requires training &
field experience

Throughput = 8-14
analyses/hr, in situ

ETV

Cost = $36,000, or lease for
$3,633/month; battery

ted up to 8 hrs

soil

DL =1150

Field Portable x-ray Fluorescence
Analyzer

Demonstrated in ETV program at RV
Hopkins Site, lowa and ASARCO site,
WA. Results reported in ETV report.

HNU Systems, Inc.
Newton Highlands, MA
617-964-6690

HNU SEFA-P Analyzer

Throughput = 7-8
analyses/hr, in situ
definitive measurements

ETV

Cost = $49,000; ~50 Ibs

Cd

Water

ppb

Microsample XRF:Sample dried on
Prolane sample support films &
residue analyzed. Detection limit
dependent on matrix.

X-ray intensities vs
conc. plotted.

XRF - KevexSpectrace
Instruments, Sunnyvale,

High TDS results in
higher background &
higher detection limits
than with low TDS.
Best for surface water
with low TDS.

1. Screen sample on
site before certified
measurements.

2. Less preparing time.
3. Stirring optional

4. No oxygen removal.
5. Little to no
interference.

Cd

Sand

mglkg (ppm)

Multi-element XRF analyzer. 99.7%
confidence level. For 60s & 120s
testing time, DL = 35 & 25

Niton Corporation. Ph. 978
670-7460, www.niton.com

Niton XL-700S Series

Cd

Soil
(Subsurface)

LIBS: High energy laser pulse
deli d to subsurface via cone

penetrometer. For this LIBS
system, DL for Pb in soils 10-40
ppm.

Observation of the
wavelength and
intensities of the

Science & Engineering
i Inc. Ph. 505-

lines, which
depends on type &
amount of material
present within
plasma.

884-2300,
www.seabase.com

Field deployable.
Penetrometer
deployment enable high
resolution mapping.
Real-time, in situ
analysis streamline
remediation process &
reduce costs.

Cd

Soll,
Wastewater

ppm-ppt

Electrochemical: Anodic Stripping
Voltammetry (ASV) used with Nano-

5% accuracy when
calibrated directly via
method of standard
additions. 10% when
ibration curve is built

Band Electrode. With ASV-plating
p i to ion limit. ppl
ppb-20 sec or less,

& ppt-1-3 min. Iridium electrode.

before measuring
unknowns. 20%-40% when
operating uncalibrated.

Laptop computer with Windows-based
software package combined with
electrode

Real-time, ppm
detection limits for all
metals with redox
potentials between -
1.3V&+1.0V.
Detection limits of 0.1
ppb for directly
platable metals via
Anodic Stripping
Voltammetry (ASV)

Trace Detect,
Ph. 206-523-2009,
www tracedetect.com

Nano-Band Explorer

Manually operated in
field

1 electrode for 5
elements simultaneously

**Data taken from FIU
document

Cd

soil

DL =100
mglkg

Field Portable x-ray Fluorescence
Analyzer

Demonstrated in ETV program at RV
Hopkins Site, lowa and ASARCO site,
WA

TN Spectrace, Round
Rock, TX 512-388-9100

Spectrace TN 9000 Field
Portable X-ray
Fluorescence Analyzer

Throughput = 8.5-10.5
analyses/hr; in situ
measurements

Cost = $56,000 or $6k/month
to lease; less than 20 Ibs;
battery operated up to 8 hrs.
**Data taken from FIU
document

Water

ppb

Microsample XRF: Sample dried on
Prolane sample support films &
residue analyzed. Detection limit
dependent on matrix.

X-ray intensities vs
conc. plotted.

XRF - KevexSpectrace
Instruments, Sunnyvale,

High TDS results in
higher background &
higher detection limits
than with low TDS.
Best for surface water
with low TDS.

1. Screen sample on
site before certified
measurements.

2. Less preparing time.
3. Stirring optional

4. No oxygen removal.
5. Little to no
interference.

**Data taken from FIU
document

Sand

mglkg (ppm)

Multi-element XRF analyzer. 99.7%
confidence level. For 60s & 120s
testing time, DL = 220 & 150

Niton Corporation. Ph. 978
670-7460, www.niton.com

Niton XL-700S Series

**Data taken from FIU
document

Soil
(Subsurface)

LIBS: High energy laser pulse
delivered to subsurface via cone
penetrometer. For this LIBS
system, DL for Pb in soils 10-40
ppm.

Observation of the
wavelength and
intensities of the

Science & Engineering
i Inc. Ph. 505-

lines, which
depends on type &
amount of material
present within

plasma.

884-2300,
www.seabase.com

Field deployable.
Penetrometer
deployment enable high
resolution mapping.
Real-time, in-situ
analysis streamline
remediation process &
reduce costs.

**Data taken from FIU
document

H-2




APPENDIX H: List of Detection Technologies for Metals in Soils and Ground Water

water

Electrochemical quartz crystal
microbalance (EQCM) which
combines piezoelectric
nanobalance technology with
stripping potentiometric analysis.
DL for chromate 111 ppb.

BIODE, Inc;
www.biode.com
856-6977

207-

Can distinguish Cr(VI)
from Cr(l1l), Hg(ll) &
cu(ll).

**Data taken from FIU
document

soil

DL =200-500
mglkg
depending on
source

Field Portable x-ray Fluorescence
Analyzer

Demonstrated in ETV program at RV
Hopkins Site, lowa and ASARCO site,
WA

TN Spectrace, Round
Rock, TX 512-388-9100

Spectrace TN 9000 Field
Portable X-ray
Fluorescence Analyzer

XRF does not
respond well to Cr; DL
=5-10 times higher
than lab method

Throughput = 8.5-10.5
analyses/hr; in situ
measurements

Cost = $56,000 or $6k/month
to lease; less than 20 Ibs;
battery operated up to 8 hrs.
**Data taken from FIU
document

soil, water

ppm

SIBS (Spark Induced Breakdown
Spectroscopy); MDL = 10 ppmw
soils; 5 ppms water; Interference -
none to date

Physical Sciences, Inc.
978-689-0003

Portable, real-time
measurements; sample
size 0.5 gms

soil

DL =900
mglkg

Field Portable x-ray Fluorescence
Analyzer

Demonstrated in ETV program at RV
Hopkins Site, lowa and ASARCO site,
WA. Results reported in ETV report.

Niton Corporation. 617-
275-9275, www.niton.com

Niton XL Spectrum
Analyzer

Throughput = 20-25
analyses/hr; in situ
definitive measurements

Cost = $11,990, less than 3
Ibs, battery operated up to 8
hrs.

soil, sludges,
and other
solids

DL=210
mglkg

Field Portable x-ray Fluorescence
Analyzer

Demonstrated in ETV program at RV
Hopkins Site, lowa and ASARCO site,
WA. Results reported in ETV report.

X-MET 920-P; X-MET
940; both models have

Metorex, Inc. Princeton,
NJ  609-406-9000

per
characteristics but
redesign of the 920-P led
to smaller and lighter
version X-MET 940

Throughput = 10-12
1 hr, in situ

definitive measurements

Cost = $55,000, or lease for
$6,000/month

soil

DL=115
mglkg

Field Portable x-ray Fluorescence
Analyzer; Electronics self contained
case= 5 Ibs.; surface analyses
probe system = 3 Ibs

Demonstrated in ETV program at RV
Hopkins Site, lowa and ASARCO site,
WA. Results reported in ETV report.

Metorex, Inc. Princeton,
NJ  609-406-9000

X-MET 920-MP

Requires training &
field experience

Throughput = 8-14
analyses/hr, in situ
definiti

ETV

Cost = $36,000, or lease for
$3,633/month; battery

ted up to 8 hrs

Pb

Soil, Water

ppm

SIBS: AFS of metal sample excited
with electric spark. Detection limit
for lead in soil-10 & 25 pg/g & water-
3-4 mg/L. Less than 15 min per
sample. Signal intensity vary with

| matrix

Physical Sciences, Inc.

**Data taken from FIU
document

Pb

Water

ppb

Microsample XRF:Sample dried on
Prolane sample support films &
residue analyzed. Detection limit
dependent on matrix.

X-ray intensities vs
conc. plotted.

XRF - KevexSpectrace
Instruments, Sunnyvale,
CA

High TDS results in
higher background &
higher detection limits
than with low TDS.
Best for surface water
with low TDS.

1. Screen sample on
site before certified
measurements.

2. Less preparing time.
3. Stirring optional

4. No oxygen removal.
5. Little to no
interference.

**Data taken from FIU
document

Pb

Sand

mglkg (ppm)

Multi-element XRF analyzer. 99.7%
confidence level. For 60s & 120s
testing time, DL =20 & 10

Niton Corporation. Ph. 978
670-7460, www.niton.com

Niton XL-700S Series

**Data taken from FIU
document

Pb

Soil
(Subsurface)

LIBS: High energy laser pulse
delivered to subsurface via cone
penetrometer. For this LIBS
system, DL for Pb in soils 10-40
ppm.

Observation of the
wavelength and
intensities of the

Science & Engineering
i Inc. Ph. 505-

lines, which
depends on type &
amount of material
present within
plasma.

884-2300,
www.seabase.com

Field deployable.
Penetrometer
deployment enable high
resolution mapping.
Real-time, in-situ
analysis streamline
remediation process &
reduce costs.

**Data taken from FIU
document

Pb

Soll,
Wastewater

ppm-ppt

Electrochemical: Anodic Stripping
Voltammetry (ASV) used with Nano-
Band Electrode. With ASV-plating
p

5% accuracy when
calibrated directly via
method of standard
additions. 10% when
ibration curve is built

to ion limit. ppl
instantaneous, ppb-20 sec or less,
& ppt-1-3 min. Iridium electrode.

before measuring
unknowns. 20%-40% when
operating uncalibrated.

Laptop computer with Windows-based
software package combined with
electrode

Real-time, ppm
detection limits for all
metals with redox
potentials between -
1.3V&+1.0V.
Detection limits of 0.1
ppb for directly
platable metals via
Anodic Stripping
Voltammetry (ASV)

Trace Detect,
Ph. 206-523-2009,
www tracedetect.com

Nano-Band Explorer

Manually operated in
field

1 electrode for 5
elements simultaneously

**Data taken from FIU
document

Pb

soil

DL=115
mglkg

Field Portable x-ray Fluorescence
Analyzer

Demonstrated in ETV program at RV
Hopkins Site, lowa and ASARCO site,
WA

TN Spectrace, Round
Rock, TX 512-388-9100

Spectrace TN Pb Field
Portable X-ray
Fluorescence Analyzer

Throughput = 20-25
analyses/hr; in situ
measurements

Cost = $39,500 or
$5,500/month to lease; less
than 20 Ibs; battery operated
up to 8 hrs. **Data taken from
FIU document

Pb

soil

DL=165
mglkg

Field Portable x-ray Fluorescence
Analyzer; 3.5 |b scanner + 11 Ib
control console

Demonstrated in ETV program at RV
Hopkins Site, lowa and ASARCO site,
WA. Results reported in ETV report.

Scitec Corp. Kennewick,
WA 800-466-5323

MAP Spectrum Analyzer

Throughput = 9-12
samples/hr, in situ
definitive measurements

ETV

Cost = $32,000, or lease for
$4,675/month
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APPENDIX H: List of Detection Technologies for Metals in Soils and Ground Water

Hg

Water

ppb

Microsample XRF:Sample dried on
Prolane sample support films &
residue analyzed. Detection limit
dependent on matrix.

X-ray intensities vs
conc. plotted.

XRF - KevexSpectrace
Instruments, Sunnyvale,

High TDS results in
higher background &
higher detection limits
than with low TDS.
Best for surface water
with low TDS.

1. Screen sample on
site before certified
measurements.

2. Less preparing time.
3. Stirring optional

4. No oxygen removal.
5. Little to no
interference.

**Data taken from FIU
document

Hg

Sand

mglkg (ppm)

Multi-element XRF analyzer. 99.7%
confidence level. For 60s & 120s
testing time, DL =25 & 15

Niton Corporation. Ph. 978
670-7460, www.niton.com

Niton XL-700S Series

**Data taken from FIU
document

Hg

Soll,
Wastewater

ppm-ppt

Electrochemical: Anodic Stripping
Voltammetry (ASV) used with Nano-
Band Electrode. With ASV-plating
p i to ion limit. ppl

5% accuracy when
calibrated directly via
method of standard
additions. 10% when
ibration curve is built

instantaneous, ppb-20 sec or less,
& ppt-1-3 min. Iridium electrode.

before measuring
unknowns. 20%-40% when
operating uncalibrated.

Laptop computer with Windows-based
software package combined with
electrode

Real-time, ppm
detection limits for all
metals with redox
potentials between -
1.3V&+1.0V.
Detection limits of 0.1
ppb for directly
platable metals via
Anodic Stripping
Voltammetry (ASV)

Trace Detect,
Ph. 206-523-2009,
www tracedetect.com

Nano-Band Explorer

Manually operated in
field

1 electrode for 5
elements simultaneously

**Data taken from FIU
document

Hg

Soil
(Subsurface)

LIBS: High energy laser pulse
delivered to subsurface via cone
penetrometer. For this LIBS
system, DL for Pb in soils 10-40
ppm.

Observation of the
wavelength and
intensities of the

ission lines, which

Science & Engineering
i Inc. Ph. 505-

depends on type &
amount of material
present within
plasma.

884-2300,
www.seabase.com

Field deployable.
Penetrometer
deployment enable high
resolution mapping.
Real-time, in-situ
analysis streamline
remediation process &
reduce costs.

**Data taken from FIU
document

Hg

soil

Colorimetric Test Kit; test based on
Hg selective enzyme: MDL = 1
malkg

Mercury Science Inc.

Mercury SPOT Kit

Possible interference
with high conc. Of Cu,
Ag, Au

Throughput = 20
samples/hr; sample size
2-10gm

Field test kits 3"x11"x9"; 3 Ibs,
power supply not required.
**Data taken from FIU

Hg

vapor

0-0.999
mg/m3

Automatically regenerates between
samples.

Arizona Instrument:  800-
528-7411 www.azic.com

Jerome® 431-X Mercury
Vapor Analyzer

Eliminates
interference common
to ultraviolet analyzers,
i.e. water, HCs

Portable, handheld, 13
sec response, battery
operated up to 6 hrs,
weight 7 Ibs,
Dimensions: 6"x13"x4"

**Data taken from FIU
document

Water

ppb

Microsample XRF:Sample dried on
Prolane sample support films &
residue analyzed. Detection limit
dependent on matrix.

X-ray intensities vs
conc. plotted.

XRF - KevexSpectrace
Instruments, Sunnyvale,

High TDS results in
higher background &
higher detection limits
than with low TDS.
Best for surface water
with low TDS.

1. Screen sample on
site before certified
measurements.

2. Less preparing time.
3. Stirring optional

4. No oxygen removal.
5. Little to no
interference.

**Data taken from FIU
document

Sand

mglkg (ppm)

Multi-element XRF analyzer. 99.7%
confidence level. For 60s & 120s
testing time, DL =20 & 10

Niton Corporation. Ph. 978
670-7460, www.niton.com

Niton XL-700S Series

**Data taken from FIU
document

Soil
(Subsurface)

LIBS: High energy laser pulse
delivered to subsurface via cone
penetrometer. For this LIBS
system, DL for Pb in soils 10-40
ppm.

Observation of the
wavelength and
intensities of the

Science & Engineering
i Inc. Ph. 505-

lines, which
depends on type &
amount of material
present within
plasma.

884-2300,
www.seabase.com

Field deployable.
Penetrometer
deployment enable high
resolution mapping.
Real-time, in-situ
analysis streamline
remediation process &
reduce costs.

**Data taken from FIU
document

Ag

Water

ppb

Microsample XRF: Sample dried on
Prolane sample support films &
residue analyzed. Detection limit
dependent on matrix.

X-ray intensities vs
conc. plotted.

XRF - KevexSpectrace
Instruments, Sunnyvale,

High TDS results in
higher background &
higher detection limits
than with low TDS.
Best for surface water
with low TDS.

1. Screen sample on
site before certified
measurements.

2. Less preparing time.
3. Stirring optional

4. No oxygen removal.
5. Little to no
interference.

**Data taken from FIU
document

Ag

Sand

mglkg (ppm)

Multi-element XRF analyzer. 99.7%
confidence level. For 60s & 120s
testing time, DL = 190 & 130

Niton Corporation. Ph. 978
670-7460, www.niton.com

Niton XL-700S Series

DL for Ag are artificially high
due to Sn & Ag detector
collimator used in the
instrument. Future hardware
modifications will improve DL.
**Data taken from FIU
document
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Observation of the Field deployable.
LIBS: High eneray laser pulse wavelength and Penetrometer
°S: Mg 9y P! intensities of the Science & Engineering deployment enable high
. delivered to subsurface via cone L . . ) .
Soil . lines, which Inc. Ph. 505- resolution mapping. 'Data taken from FIU
Ag penetrometer. For this LIBS . PR
(Subsurface) . " depends on type & 884-2300, Real-time, in-situ document
system, DL for Pb in soils 10-40 ) . .
amount of material www.seabase.com analysis streamline
ppm. P o
present within remediation process &
plasma. reduce costs.
Real-time, ppm
N L
Electrochemical: Anodic Stripping 5'? accuracy when : detectlor! limits for all
) calibrated directly via metals with redox
Voltammetry (ASV) used with Nano- y
Band Electrode. With ASV-platin method of standard Laptop computer with Windows-based potentials between - Trace Detect,
Soil, ; : ASVEPIANNG |, 4 ditions. 10% when ptop comp findows 1.3V & +1.0V. g Manually operated in 1 electrode for 5 “*Data taken from FIU
Ag ppm-ppt proportionate to detection limit. ppm{ . ) . software package combined with . Ph. 206-523-2009, Nano-Band Explorer .
Wastewater H calibration curve is built Detection limits of 0.1 field elements simultaneously document
instantaneous, ppb-20 sec or less, ) electrode . www tracedetect.com
8 ppt-1-3 min. lridium & gold before measuring ppb for directly
PP : g unknowns. 20%-40% when platable metals via
electrode. : " " -
operating uncalibrated. Anodic Stripping
Voltammetry (ASV)
) : DL =100 Field Portable x-ray Fluorescence Demz.:nstréted in ETV program at Ry TN Spectrace, Round Spectrace TN 9000 Field Throughput =.8..5-?0.5 Cost= $.56,000 or $6klm.onth
Cu, Zn, Ni, Fe, Sb soil malk Analyzer Hopkins Site, lowa and ASARCO site, Rock, TX 512-388-9100 Portable X-ray analyses/hr; in situ ETV |to lease; less than 20 Ibs;
o9 4 WA. Results reported in ETV report. ’ Fluorescence Analyzer definitive measurements battery operated up to 8 hrs.
As, Ba, Cu, Pb, Zn, Ni, Fe, " DL =130 Field Portable x-ray Fluorescence Demz.:nstréted in ETV program at R.V Niton Corporation. 617- Niton XL Spectrum Throughputf 2(:.'-25 Cost=$11,890, less than 3
Cd. Sb soil malk Analyzer Hopkins Site, lowa and ASARCO site, 2759275, niton.com Analyzer analyses/hr; in situ ETV |lbs, battery operated up to 8
' aika % WA. Results reported in ETV report. ' : : % definitive measurements hrs.
- . . Demonstrated in ETV program at RV HNU Systems, Inc. Throughput = 7-8
Sb, Pb soil Dan ,:(20 ;':: :e"r"ab'e xcray Fluorescence Hopkins Site, lowa and ASARCO site, Newton Highlands, MA | HNU SEFA-P Analyzer analyses/hr, in situ ETV |Cost = $49,000; ~50 Ibs
kg % WA. Results reported in ETV report. 617-964-6690 definitive measurements
- . . Demonstrated in ETV program at RV HNU Systems, Inc. Throughput = 7-8
cu soil Dan ;25 ;':: :e"r"ab'e xcray Fluorescence Hopkins Site, lowa and ASARCO site, Newton Highlands, MA | HNU SEFA-P Analyzer analyses/hr, in situ ETV |Cost = $49,000; ~50 Ibs
aikg % WA. Results reported in ETV report. 617-964-6690 definitive measurements
Field Portable x-ray Fluorescence Demonstrated in ETV program at RV ’ . Throughput = 9-12 -
cu soil DL - 525 mg/kg|Analyzer; 3.5 Ib scanner + 11 b Hopkins Site, lowa and ASARCO site, Scitec Corp. Kennewick, | yyx0 g cirum Analyzer samples/hr, in situ gy |Cost = $32,000, or lease for
. WA 800-466-5323 ™ $4,675/month
control console WA. Results reported in ETV report. definitive measurements
- . . Demonstrated in ETV program at RV HNU Systems, Inc. Throughput = 7-8
Fe soil Dan :00 ;':: :e"r"ab'e xray Fluorescence Hopkins Site, lowa and ASARCO site, Newton Highlands, MA | HNU SEFA-P Analyzer analysesthr, in situ ETV |Cost = $49,000; ~50 Ibs
gikg % WA. Results reported in ETV report. 617-964-6690 definiti
Field Portable x-ray Fluorescence Demonstrated in ETV program at RV ’ . Throughput = 9-12 -
Zn soil DL = 25 mg/kg |Analyzer; 3.5 Ib scanner + 11 Ib Hopkins Site, lowa and ASARCO site, Scitec Corp. Kennewick, | a0 gpcirum Analyzer samples/hr, in situ gy |Cost = $32,000, or lease for
. WA 800-466-5323 " $4,675/month
control console WA. Results reported in ETV report. definitive measurements
- ) -~ Demonstrated in ETV program at RV HNU Systems, Inc. Throughput = 7-8
Zn soil Dan :90 ;':: :e"r"ab'e xray Fluorescence Hopkins Site, lowa and ASARCO site, Newton Highlands, MA | HNU SEFA-P Analyzer analysesthr, in situ ETV |Cost = $49,000; ~50 Ibs
gikg % WA. Results reported in ETV report. 617-964-6690 definitive measurements
X-MET 920-P; X-MET
940; both models have
soil, sludges, - ) . Demonstrated in ETV program at RV By s, ivalent per Throughput = 10-12 -
As, Ba, Cu, Pb, Zn, Ni, Cd and other Dr|;| I:(OO ;I:: :;rtable x-ray Fluorescence Hopkins Site, lowa and ASARCO site, Me[\tjjrexey(;giue.gouo ! characteristics but analyses/hr, in situ ETV ggztoof:i‘?r?o’ o lease for
solids gikg % WA. Results reported in ETV report. redesign of the 920-P led definitive measurements ’
to smaller and lighter
version X-MET 940
DL was < o1 = |anayeer:Eecones sef conane Demonsirated in ETV program ot RV Metorex, Inc. Prnceton Reduies raining & || ToUghPut =814 Gost = 36,000, orlease or
As, Cu, Pb, Zn soil y_ . Hopkins Site, lowa and ASARCO site, . . ! X-MET 920-MP d . 9 analyses/hr, in situ ETV |$3,633/month; battery
50 mg/kg |case=5 Ibs.; surface analyses ) NJ  609-406-9000 field experience "
_ WA. Results reported in ETV report. definiti perated up to 8 hrs
probe system = 3 Ibs
H: lent Cl Sensors and T under D
Max DL = Stripping Bas.ed Metal Sensor: " Remote data Instrumentation Northwest, Cost estimated range: $1,000
1,000 - 5,000 |expected availability 15 months (Mid L "
Cr water e _ | . . acquisition should be Inc. Sephen Hall - to $3,000 **Taken from MSE
ppb; Min DL = |2002); no waste issues expected; ossible info@inwusa.com report
1-10 ppb quantitative data expected P : P
Nano-Band Electrodes; 8 months " ) .
Max DL = high |from testing and 1 yr (mid-2002) Remote data TraceDetect Wendy Wahl Cost estimate: $500 per Nano
" ) . s Band Electrode and $7,000 for
Cr water ppm; Min DL = |from commercial; no waste issues acquisition should be - e
- . complete system **Taken
100 ppt expected; quantitative data bl o d com
from MSE report
expected
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APPENDIX H: List of Detection Technologies for Metals in Soils and Ground Water

Max DL:no  |Ultramicroelectrode Array Sensor; Remote data Lynntech, Inc. Dr. Adrian y ) .
o P A . Cost estimate: $5000 per unit
Cr water limit; Min DL = |availability 2003 to 2004; no waste acquisition should be Denvir - -
N " : Taken from MSE report
ppb levels  |issues expected possible info@lynntech.com
UMEA Sensor; quantitative data Tufts University Samuel
: : Remote data
Min DL = ppb |expected; no waste issues L Kounaves - 617-627-3124 .
Cr water S . acquisition should be Taken from MSE report
levels expected; availability expected in . samuel kounaves@tufts.e
possible du
Max DL = 1 x I0- Microcantilever Sensor: sample size Remote data Oak Ridge National Lab
Cr water 2M;MinDL=1|_ . " . N P acquisition should be Thomas Thundat - **Taken from MSE report
= micro liters; availability unknown .
x10-9 M possible ugt@ornl.gov
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APPENDIX I: List of Detection Technologies for Radionuclides in Soils and Ground Water

Raman Probe Technology
Analyte/ Data Manufacturer or | Instrument
Media Range Tech Specs | Calibration | Deployment ; Limitations | Advantages| LV. Comments
Parameter 9 P ploy Collection Vendor POC Name & Model 9
Demonstrated at
Molecular Based on . .
. R . commercial SRS with cone
Species; vibrational Deploy in Detects
. . product, tank penetrometer,
e.g. VOCs, - Detection  |spectroscopy; ground by cone . molecular .
. . Liquids, | . . At-site PC . . probe being prepared
inorganic . limits typ. 1 |optical probe . ... |penetrometer, EIC Laboratories species only, .
< solid Site specific |; data Raman probe version for deployment
ions, to 10 coupled to in tanks by . Inc., Norwood, MA may not be . .
. surfaces | ... collection . designed for in SRS HLW
chlorinated millimolar  |spectrometer cable/reel suitable for .
N - ) . [>2 yr service tank for
hydrocarbon via fiber optic mechanism trace analysis |, .
life corrosion
s cable o
monitoring




APPENDIX J: Presentation by Bob Wood

Use of Sensors to Support Long-
Term Monitoring and Long-Term
Operations at Edwards AFB, Ca

Robert W. Wood
Environmental Restoration
Division
Edwards Air Force Base, Ca
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APPENDIX J: Presentation by Bob Wood
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APPENDIX J: Presentation by Bob Wood
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APPENDIX J: Presentation by Bob Wood

Edwards AFB Compared o
San Antonio, Texas

N SAN
ANT ONIO _
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APPENDIX J: Presentation by Bob Wood

Contaminants of Concern

@ Jet fuel, Diesel, RP-1, Gasoline

@ Solvents (TCE, PCE, TCA, Freon,
Carbon Tetrachloride)

€ Chemical Warfare Agents

¢ NDMA (N-Nitrosodimethyl Amine)
€ MTBE (Methyl tertiary Butyl Ether)
@ Perchlorate
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APPENDIX J: Presentation by Bob Wood

Total Edwards AFB AF-ERA Funding
by Fiscal Year
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=
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APPENDIX J: Presentation by Bob Wood

LTM/LTO Sampling and Analysis Costs

e Taking the sample

o Sample analysis

e Sample QA/QC

e LTM, LTO report preparation

e Loading sample results into GIS

e Changes to LTO and Land Use
Controls

Estimated to be 1/3 of the LTM/LTO
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APPENDIX K: Presen tation by Tom Schneider

Stewardship & Technology:
Challenges for Future
Management of Radiologically
Contaminated Sites

Tom Schneider
Ohio EPA
Office of Federal Facilities Oversight




APPENDIX K: Presentation by Tom Schneider

« INTERSTATE ,

[TRC

" AHOLYTIOFH *

Radionuclide Team

SDOPERATION
A TONHIAL

Facilitate the cleanup of radioactively-
contaminated federal facilities by fostering
dialogue between states, stakeholders and
federal agencies in order to increase awareness
of 1ssues and procedures at sites in other states,
encourage regulatory cooperation and share
technological successes and approaches.

CO, OH, ID, NV, SC, TN, WA




APPENDIX K: Presentation by Tom Schneider

“Stewardship & Technology:
Challenges for Future Management of
Radiologically Contaminated Sites”

-Disposal Facilities
-Groundwater
-Institutional Controls

-Data Retention




APPENDIX K: Presentation by Tom Schneider

Stewardship Technology Challenges:

Disposal Facilities

e Cap Structures
 Monitoring
* Vegetation
« Water Balance
* Subsidence
e L.eachate
*Collection
Treatment




APPENDIX K: Presentation by Tom Schneider

Stewardship Technology Challenges:

¥ T ;q b M
b "I”hw:. (N2 ,--'Q
f}i_ i
84 o Gradient Control

s 1 & @ﬁ b . Monitoring
S8 < Elevations
* Concentrations
e Chemistry
 Institutional
Controls




APPENDIX K: Presentation by Tom Schneider

Stewardship Technology Challenges:

Institutional Controls

* Passive Controls

* Active Controls

* Redundancy

* Information/Data
Retention

 Education




APPENDIX K: Presentation by Tom Schneider

Stewardship Technology Challenges:

Information Retention

* Data Warehousing
 Format
 Media
* Remote Data Collection
* Local Availability
* Which Information to
Keep?
 Education




APPENDIX K: Presentation by Tom Schneider

USDOE Fernald
“Post Closure Stewardship
Technology Project”

* Collaborative Effort

* Technology Deployment

j  Based at DOE Fernald Site




APPENDIX K: Presentation by Tom Schneider

Further Information

[e 3=\ http://offo2.epa.state.oh.us/

« INTERSTATE ,

II

* AHOLY1NO9Y *

www.itrcweb.org/

COOPERATION
ADOTONHIAL

ﬁ Fernald www.fernald.gov

Emvironmental Management Project




APPENDIX L: Presentation by Kathleen Yager

Long Term Monitoring
Sensor/Analytical Methods
Workshop

Kathleen Yager
U.S. EPA
Technology Innovation Office
June 13, 2001
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APPENDIX L: Presentation by Kathleen Yager

TIO Partners/Contacts

e Petroleum industry

e Chemical industry

e Manufacturing industry

« Pharmaceutical industry

* Local developers - Brownfields
« Army Corps of Engineers
 US Navy

« US Air Force

« US EPA and State Regulators
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APPENDIX L: Presentation by Kathleen Yager

Sensor-Related Projects

* Development of SenTIX website —
WWW.sentix.org

« Two review papers underway on available
chemical and bioluminescent sensors

* Monitoring and Measurement for 215t Century
(21M2) — cluin.org/programs/21m?2

* Field demonstration of Burge TCE sensor with
AFCEE
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APPENDIX L: Presentation by Kathleen Yager

Industry/RP Receptiveness to
Sensors

 Picture 1s confusing right now
 LTM has not been a high priority

 Industry 1s only now beginning to understand that
many remedies will be long term

* Industry driven by “time-value of money” and
anything beyond 20 yrs 1s “free”

L-4



APPENDIX L: Presentation by Kathleen Yager

Example Responses from
Industry

* Not very interested “concerned about getting too much data
(false positives) to report to regulators™

e “Not a high priority for us” — chemical and petroleum
industry

« Sounds good “wish someone would develop these”

 Would consider 1f proven “reliable, durable, cost effective
and acceptable to regulators”
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APPENDIX L: Presentation by Kathleen Yager

“Packaging and Marketing may
be the Key”

* Need to market sensors to fit the client’s problem
rather than just describe their attributes

 Sensor-specific information may be 2-3 layers
down from perceived problem

* Sensors not likely to be a large investment area for
industry, but 1f proven effective, will consider
their use
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APPENDIX M.1: Organics Summary Presentation — Breakout #1

VOCs/Semi VOCs
Groundwater/Soils/Vapor

30 Developers
10 Users
6 Technology Supporters

Monitors for Organics

Requirements

1.

2.

10.

11.

12.

13.

Threshold measurement (e.g., S ppb mcc)
Quantitative (£ 20%)

Reliable (2 years including maintenance)
Appropriate dynamic range (based on problem)
In well (now), In ground (future)

Point measurement (most)/Flux (some — maybe)
Simple to operate, simple to understand (public)
Evolving need — Now process monitoring — LTM
Compounds of Interest

CVOCs (TCE, PCE, CClu)

Hydrocarbons

Breakdown products/Toxicology

Indicator species

Cocontaminants (hydraulic fluids, lard oil, PCB’s in oil)
Interferences (target 51%)

Frequency (< 3 months)

Ruggedness — True Grit

Cost (significantly less than current baseline)
Comparison baseline

$500 sample for 2 years
$4000 upper limit
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APPENDIX M2: Metals Summary Presentation - Breakout #1

Summary Presentation for Metals
in Soils and Ground Water

* Real-time not critical in Long Term
Monitoring

* Focus on surface water not ground
water (cost)

« Limit what 1s collected based on
regulatory analysis

» Representation of sample 1s critical

* Don’t preclude solutions/system
approvals

« Limit by representation

M2-1



APPENDIX M2: Metals Summary Presentation - Breakout #1

Soils

* Not part of LTM, but big long-term
cost (remediation/land use transfer)

 Field deployable detectors

* One time use, not there forever

* Cone penetrometer as platform

» Large range of metals (Hg, Pb, Be)
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APPENDIX M2: Metals Summary Presentation - Breakout #1

Ground Water/Vadose Zone

Question need for 1n situ sensors
* Infrequent

» (Calibrate/maintain/verification
* Cost of individual sensors

* Performance monitoring of
containment structures (passive
reactive barriers, etc.)

» Use of surrogates versus collection
of metals info (pH, water levels, etc.)

M2-3



APPENDIX M2: Metals Summary Presentation - Breakout #1

Surface Water/Ground Water

* Frequency NPDES based/
mass based

« Sample on demand/storm events

* Dissolved/particulate
(representative)

« Lab/Field analysis - cost
* Mercury, 10-50 ppt (total
e Chromium, Lead

 CERCLA is driven by risk, monitor
species
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APPENDIX M2: Metals Summary Presentation - Breakout #1

Future Considerations

* Species Specific/Precursors

* Biological Sentinels
Supplement/Replace

— Less expensive/
more representative

— Stakeholder acceptance

« STCG Needs update/starting point
— Purposefully generic
— Things change

* Focus on what 1s really needed and
what 1s cheapest for the long term
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APPENDIX M3: Radionuclides Summary Presentation - Breakout #1

[LTM - Radionuclides 1n

Groundwater
 NTS * Fernald
~ HTO &Y - U, 0-100°
<4000° O’ « LANL
 INEEL - Pu,A_m
_U Pu A (colloids), U,
S, 0-500" 0', <2000
» Hanford * RFETS
— Pu, Am
— ¥Tc, HTO, U, '
203, (I-129) (colloids), U
0-300 | surface water
¢« SRS
— HTO, %98Sr, 0-

200°
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APPENDIX M3: Radionuclides Summary Presentation - Breakout #1

L'TM - Water Transport
Scaling

Sampling or Integration Time

Target Depth
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APPENDIX M3: Radionuclides Summary Presentation - Breakout #1

LTM - Beyond Water

* Soils and Structure Monitoring
— Surface soils

— Phyto-remediation/extraction
systems

— Caps & Covers
— Permeable Reactive Barriers
— Liners & Impermeable Barriers

— Concrete and residual
infrastructure
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APPENDIX M3: Radionuclides Summary Presentation - Breakout #1

LLTM - Drivers

» Risk management & evaluation
« CERCLA, RCRA

» Stakeholders

» Regulators & States

* Operating permits

* Response actions
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APPENDIX M3: Radionuclides Summary Presentation - Breakout #1

LTM - Key Issues

* Decision Quality Objectives
— connection to drivers and actions

* Sensor quality, stability and
sensitivity
— evolution and application strategy
* Integration
— Radioactive contaminants

— system parameters/processes (€.g.
water flux)
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APPENDIX N1: Organics Summary Presentation - Breakout #2

Summary Graph From Gauntlet of Needs

Summary of Organic Sensor Characteristics versus Typical User Defined Needs

Number

Criterion



APPENDIX N1: Organics Summary Presentation - Breakout #2

Technologies

e Chemiresistor

« Planar waveguide w/coatings

« REMPI

 MIP Sensors

« Microbalance w/ coatings

« Heated probe, line, fast GCMS
« Permeable tube

* Burge TCE (Fujiwara)

e Immunosensor
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APPENDIX N1: Organics Summary Presentation - Breakout #2

Organic Sensor
“Consensus”

* Though none of the sensors met all
user criteria for needs, it appeared
that most of the sensors could fill an
identified application niche

* Many sensors met short term needs
for process or performance
monitoring

* Successful process and performance
monitoring may be a stepping stone
to long term monitoring needs.



APPENDIX N1: Organics Summary Presentation - Breakout #2

Sensor Deployment
“Consensus”

» Use of available-standard protocols
within platforms 1s a key factor
— 4-20 mA, 0-10 v, etc
— IEEE, SAE, LIMS, ASTM ....

* Encouraging development of a few
standard deployment
platforms/approaches (open
architecture) may foster
development speed, technology
acceptance, and collaboration
leading to multiple sensors working
together.

— e.g., Burge, CPT based, etc.
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APPENDIX N1: Organics Summary Presentation - Breakout #2

Sensor Deployment
“Consensus” (2)

 Installations based on “hanging” in a well
may be influenced by heterogeneity and
show more variability than pump based
sampling

» Integration may be a way to deal with
heterogeneity and reduce number of
samples for long term (mass transfer
limited sites).

— Examples, permeable tube sampler,
Burge, remote and other volumetric
Sensors

« Hybrid approaches may be better in the
short term that include valve systems and
calibration/blanking as part of platform.



APPENDIX N1: Organics Summary Presentation - Breakout #2

Future Investment

* Invest 1n sensors 1n all stages of the
technology development process.
Bridge valley between basic research
and deployment.

« Examine value of sensors over
alternatives and develop and
document the results. This might
assist 1n more strategic decisions.

— What do the true users (the family
across the street) want?
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APPENDIX N1: Organics Summary Presentation - Breakout #2

Future Investment (2)

» Consider some near term investment
in “low hanging fruit”
— field sensors that are ready to go

(Edwards AFB left with three new
sensors to deploy from this meeting!)

— Take advantage of existing sites (e.g.
SRS, OR, Hanford, INEEL etc.) and
piggyback on new sites such as the long
term stewardship effort at Fernald

* Invest in “training” for regulators,
site people and others to help them
understand current data and set the
stage for progress and innovation



APPENDIX N2: Metals Summary Presentation - Breakout #2

Functional Requirements for
LTM of Metals (1)

* Monitoring for Compliance
(RCRA Metals)

* Monitoring Performance (e.g.
Barrier Failure)

« Obtaining a Representative
Sample 1s Essential

» Cost Effective Relative to
Baseline Technology
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Functional Requirements for
LTM of Metals (2)

e Calibrated Measurements

» Accurate Detection of Metals to
Meet Site Regulatory
Requirements

» Sensitivity of Measurement
Determined by Required
Application

 Potential Intertferences Must Be
Known

* Compatible with Site
Deployment Systems
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Functional Requirements for
LTM of Metals (3)

* Rugged and Reliable over
Design Lifetime

e Minimize Waste
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Available Technologies (1)

* Note: No In Situ Long Term
Monitoring Systems
Currently Available

e XRF
— Field Screening and Field
Transportable System Available
— Multielement Capability

— Best for Soil Using Standard
Sampling Techniques
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Available Technologies (2)

« LIBS

— Works Best with Less Refractory
Elements

— Works Well for Be

— Field Demonstrated for
Characterization Activity

— Not a Commercially Available
Monitoring Tool

— Unit Cost $80K-$100K
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Available Technologies (3)

« ASV
— OK for Field Screening
— ppb Sensitivity in Water
— Long Term Calibration Stability ?

e Colorimetric and Fluorescence
Methods

— Usetul for Field Screening of
Metals in Water

— Relatively Inexpensive
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Available Technologies (4)

* Immunoassay Screening
Methods

— Usetul for Field Screening of Soil
and Water

— Useful for PCBs, Pesticides, and
Metals

— Detection Limits for Metals at
ppb Level
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APPENDIX N2: Metals Summary Presentation - Breakout #2

General Research Strategies
Recommendations

« Balanced Research Program(Basic
and, Applied Research, and
Deployment)

* More Support for Applied Research
« Keep Development Pipeline Full

« Extended Response Time to Call for
Proposals

* Applied Research (EM-50 and SBIR
Phase II) Calls for Proposal Should
Consider Innovative Uses of
Existing Technology
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Future R&D Programs (1)

* Funding Mechanisms

— Basic Research
« EMSP
e SBIR Phase 1

— Applied Research
« EM-50
* SBIR Phase II

— Field Deployment

e Core/Quick Win
 SBIR Phase III
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Basic Level Research
Objectives and Examples

e Minimize Waste Generation

* Lower Costs (Baseline
Technology)

* Technologies to Access
Difficult Locations

— Metal Specific Membranes
— MEMS

— “Lab-on-Chip”

— Disposable Systems
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Applied Research Objectives
and Examples

* Produce Field Prototype

» Partner Developer with
Deployers

— Microcantilever Detectors for Hg
— LIBS for Hg and Other Metals

— Surrogate Measurements (e.g. pH,
Conductivity)

— ASV
— Moisture in Vadose Zone
— Metal Optrodes
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Quick Win/Core Objectives
and Examples

* Deploy Technology within 2-3
Years of Project Inception

— Water Level Change Monitors to
Monitor Barrier Performance

— Moisture Sensor for Barrier
Performance

— ASV Hg Sensor
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Conclusions

* Real-Time Sensor/Monitoring
Systems Should Be Considered
When Increased Monitoring
Frequency 1s Required (e.g.
Surface Water Monitoring,
Monitoring during Redemption,
and Impoundment Monitoring)

» High Initial Capital Cost Can be
Expected. However, as
Sampling Frequency Increases

Operational Cost (vs Sampling)
Will Decrease
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APPENDIX N2: Metals Summary Presentation - Breakout #2

Conclusions

* More of a Need to Develop
Sensors for Water Monitoring
than Soil Monitoring
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APPENDIX N3: Radionuclides Summary Presentation - Breakout #2

Long-term Monitoring

Sensors/Analytica.

 Methods

Worksho

D

June 135, 2001

Summary of Radionuclides
Group Discussions
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APPENDIX N3: Radionuclides Summary Presentation - Breakout #2

Key Problem at DOE Sites

« LANL: water flux, Pu
 NTS: water flux, trittum

« BNL, LLNL: no user but cited
trittum problems

* Fernald: U in groundwater
* Mound: tritium
e SRS: tritium

 INEEL: water flux, mobile rads
vadose zone (not usen)

 Hanford: Tc-99, lesser Sr, Am, Pu,
U, Cs

« UMTRA: U in groundwater
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APPENDIX N3: Radionuclides Summary Presentation - Breakout #2

Desirable Performance Goals

 Precision, reliability, accuracy, selectivity
« Easy to use, understand, calibrate, maintain
* Detection limit (0.1MCL)

 Integrating or qualitative sensors are also
important

e Indicators of env. health, remed. control and
effectiveness, engineered system
performance, stabilization, etc.

« To regulatory levels or other drivers

« Automated, remote telemetry, field, possibly
in situ

» Lower overall cost compared to baseline
($1K-50K)
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APPENDIX N3: Radionuclides Summary Presentation - Breakout #2

Potential Quick Wins
Available Immediately

e Tritium, at-well FDTAS

(field deployable tritium analysis system)

* Field-deployable Tc-99 monitor
— 3M sampling disk with autosampler
— EMSP separation membrane with
scintillator

 Integrated Water Movement
Monitoring System
(water content, tension, flux)
— Available now

— Recommend autosampler at some points
In system

— Water flux as surrogate for
transport/measure rad

lower priority: lower energy gamma ray detectors for
downhole (Hgl2, CZT, Xe)
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APPENDIX N3: Radionuclides Summary Presentation - Breakout #2

2-5 Year Research Needs

» Field-scale modeling verification (flow and
transport)

 Integrated, multi-monitor, water
flux/contaminant monitoring system (correct
sampling rates, triggers)

* Development of mobile, non (or low energy)

rads
(Sr, H-3, Tc, Am, Pu)

e Measure over time the degradation rates of
engineered systems assumes in P.A.s

* Need at many sites for improved
(automated?) samplers for vadose,
groundwater, and surface water

« Research, technology for assuring vertical
isolation

* Delivery of LTM systems into subsurface
« Sampling for episodic events
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APPENDIX N3: Radionuclides Summary Presentation - Breakout #2

Concluding Remarks

« Understanding of entire site system,
transport processes, risk will lead to
strategies on where to put wells and
monitors, what to monitor, how to
install, and how to understand results
from monitor system

« Few commercial in situ radiation
monitors (1 CPT string)

» Very few field-deployable [3 and o
monitors and only 1 downhole -
FTDAS for tritium (needs another
look)
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APPENDIX O: Analysis of Needs Statements

Analysis of Needs Statements - 207 Total Needs
(Duplications eliminated)

Contaminants of Concern
(as given in Need
Statement)

# of
requests
for COC

Stage of
Development of
Need Requested

# of
requests

Metals

Cr+6

Hg

Pb

Co

As

Na

Ba

Se

Sr-90

Cs-137

Pu

Th

Am

U

1-129

Tc-99

Ra-226

Tritium

Radon

4
6
5
2
1
1
1
2
1
8
2
8
1
2
6
3
6
1
8
1

Radionuclides

16

alpha emitters

beta emitters

gamma emitters

actinides

SNF

Organics

VOCs

chlorinated solvents

DNAPL

LNAPL

NAPL

TCE

PCE

CCH4

PCB

Inorganics

Nitrate

TRU

Hazardous/Toxic

HE (RDX and HMIX)

Pyrophoric

Buried Waste

TATB and DMF

=B[22 WWWIN|=]WININ|W[ == ]|W|W][|N|=]=]|=]—]—

Applied Technologies
Basic Technologies
Basic and Applied
NA or other

O-1

123
62
9
13



APPENDIX P: Written Comments or Second Opinions by Participants

Jay W. Grate
Pacific Northwest National Laboratory

The ability to quantify the presence of radionuclides in the environment is a critical DOE need. Among
the categories of needs assembled for the workshop (radionuclides, metals, and organics), radionuclides
had the largest number of needs statements. Furthermore, radionuclide contamination is largely a DOE-
owned problem. Key radionuclides of concern include tritium, U, Tc, Sr-90, Pu and Am. The greatest
concern is radionuclides that are mobile in the environment and cannot be practically detected and
identified using gamma spectroscopy.

There are many reasons to consider the use of sensors for on-site or in-situ monitoring of radionuclides.
However, few such sensors exist, particularly for those radionuclides normally detected from their alpha
or beta emissions. In general, most available detectors are simply radioactivity detectors. Sensors for
surface waters, ground waters, or vadose zone that are selective for specific radionuclides, particularly
the alpha and beta-emitters, are not available.

Thus, development of radionuclide sensors is a critical DOE need and it is unambiguously a DOE
responsibility.

Some of the sensing methods currently under development include selective scintillating microspheres,
spectroelectrochemical sensors, and stripping voltammetry sensors. Chemical sensing methods may be
applicable to those radionuclides where the required detection limits are not too stringent, such as
uranium. For radionuclides where the required detection limits are far beyond the capabilities of any
known or conceivable chemical sensing method, radioactivity detection is necessary. Radioactivity
detection is also required when radioactive isotopes of concern must be distinguished from stable natural
isotopes. For detection on the basis of alpha or beta emissions, some method of separating the
radionuclide of interest from interfering species and localization in the detection volume of a detector
must be incorporated into the sensing mechanism.

The functional requirements for radionuclide sensors to be sensitive, selective, etc are similar to those of
other sensors and will not be reiterated here. It should be emphasized, however, that radionuclide
sensing involves requirements for ultra-trace level detection, based on standards such as maximum
contaminant levels or drinking water standards and the 4 mrem/yr Effective Dose Equivalent. The
incredibly low detection limits required for most radionuclide contaminants is a distinguishing feature of
radionuclide sensing.
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APPENDIX P: Written Comments or Second Opinions by Participants

Dr. John Plodinec
Director, DIAL at MSU

A STRATEGY FOR ASSURED DEVELOPMENT
OF LONG-TERM MONITORING CAPABILITIES

Over the past decade, the Department of Energy has taken its initial steps on the long journey toward
eliminating the environmental legacy of the Cold War. In the coming century, DOE will complete
remediation of nearly all of its sites. As a result, DOE will shift much of its environmental focus from
management of active waste sites to monitoring of closed sites and facilities across the country.

This shift in focus is a huge undertaking. Management of waste is an active process, based on the
assumption that contamination from the waste is likely to occur if action is not taken. The goal of waste
management is essentially to maintain the waste in a stable condition. Conversely, monitoring is a
passive activity: its focus is information, not action. The goal of monitoring is to detect a change in the
condition of the waste - indicating movement - based on the assumption that the condition of the waste
should not change, i.e., movement of contamination should not occur.

This shift from management to monitoring will require DOE facility managers to change the emphasis,
type and allocation of resources at each site. Effective direction and management of the long-term
monitoring component of the Stewardship program is essential to avoid unnecessary expenditure while
ensuring program effectiveness. Key components which must be addressed are:

¢ Personnel costs. Roughly three-fourths of DOE’s waste management bill is for people. If
savings are to be realized by closing sites, then monitoring must be done with a minimum of
human involvement. This begins to provide functional performance requirements (FPRs) for
sensors for long-term monitoring (LTM): no manual sample preparation required, long mean
times between failures, and automated status indicators to signal when maintenance is required.

* Public involvement. Experience at sites such as Hanford and Fernald indicate that, without
public confidence, delays are inevitable, which drive up the total cost. While the public is
unlikely to understand technical nuances, they will certainly expect assurance that no harm will
befall them from a closed site. This translates into an FPR that sensors must be able to provide
timely warning of a change in condition of a given site. Further, if an indirect indicator is used
(e.g., moisture detection as an indicator of waste migration), there must be a clear case
establishing that the indicator in fact is indicative of the change in condition of the waste.
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* “Long-term” means long-term. Significant hazards may exist on a given site for decades if not
centuries. Over that time frame, better solutions almost inevitably will evolve, particularly for
monitoring. Obsolescence must be planned for. All too often, DOE’s waste management
program has not been able to take advantage of new technology, because removal of the old is
prohibitively expensive. In the case of long-term monitoring, new technologies in the area of
long-lived batteries, telemetry, sensors, nanotechnology and remote sensing are likely to
revolutionize site monitoring over the next quarter century. The monitoring component of the
Stewardship program must be set up so that DOE can take advantage of advances such as these.
A key part of this is that sensors must conform to well-established standards whenever these are
available. Further, it is imperative that DOE’s Stewardship program establishes and maintains
contact with key standards organizations so that when standards (e.g., for data communication)
change, DOE can try to minimize impacts of the changes.

* Adequacy of resources. Every major DOE waste management project has suffered because of
underfunding of the analytical function. In the case of the DWPF, for example, the throughput of
the facility is limited by the capacity of the analytical laboratory. In the case of the long-term
Stewardship program, there is a danger that inadequate emphasis on the role of analysis and
monitoring could undermine public confidence, thus driving up total costs.

P-3



APPENDIX P: Written Comments or Second Opinions by Participants

Albert Robbat
Tufts University

There was very little discussion about alternative technologies or approaches from sensors. For example,
a series of Geoprobe or cone penetrometer soil or water vapor extraction probes multiplexed in, and
around a contaminated plume, tied directly to an on-line mass spectrometer can provide real-time
monitoring of multiple contaminants. This would allow real-time insight into the progress of
bioremediation, e.g., monitor the decrease and concomitant increase of parent and degradation products,
respectively, as well as serve as an alarm system to insure that contaminants are not moving (e.g.,
containment is working). The latter was stressed repeatedly by site managers during the workshop.

Research into collection technologies, system integration, data reduction, and demonstration is needed.

To make this work, MS deconvolution techniques are needed to deconvolve spectral interferences to
eliminate the need for GC separation prior to MS analysis.
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StephenFarrington
Senior Engineer
Applied Research Associates, Inc.

The overall objective is to reduce cost. Whatever is developed should have the broadest applicability and
demonstrated value for the least cost, both to prove the viability of a sensing-based approach to LTM and
to set the stage for user and regulatory acceptance of future developments.

There are essentially two purposes for long-term monitoring. Each has different sensing requirements.
The first purpose is regulatory compliance; demonstrating that "the plume did not leave the room." For
this requirement, systems that can report concentrations of COCs at or near MCLs or other regulatory
limits are required. The second purpose of LTM is change detection; providing early detection and
warning of when a model, a structure, or a process has failed (i.e., that the conditions assumed in a ROD
have changed). These two purposes impose separate functional requirements. However, it all boil down
to cost and data defensibility. LTM for change detection least constrains R&D of an acceptable solution
because it least constrains the definition of defensibility. Change detection, in contrast to compliance
monitoring, is not constrained to using the concentration of a COC as the solely acceptable metric for
supporting a management decision.

Systems that can measure surrogates or indicators, such as pH, ORP, conductivity, temperature, DO,
water level, soil moisture, matric potential, and/or electrical conductivity, and which can discern real
changes from noise (i.e., anti-alias the signal) are the most sensible to develop first. The return on initial
investments is likely to be greatest in change detection, rather than COC monitoring for regulatory
compliance, since much of the technology required has already been developed.

Many excellent sensors for both indicators and COCs already exist. The real challenge is not sensor
development; it is in situ field instrumentation. The process of making an environmental measurement
requires several stages (e.g., sample collection, sample introduction, transduction, amplification, signal
conditioning, digitization, etc.). The sensor is responsible only for transduction, a small and relatively
inexpensive piece of the picture. A development effort should focus be on the stages that precede
transduction. Sample collection and introduction alone are challenging enough to require a concerted
development effort. In them lie the requirements for sample representativeness, sensor deployment
mechanism, and system longevity. This is a problem that we, as an industry, have a strong capability to
solve now, with the highest return on investment. It is a development whose success can be easily
demonstrated using COTS products as the sensing elements for indicators or surrogates. In addition,
solving this piece of the problem, while focusing on change detection monitoring, rather than a specific
COC, in a specific mixture, within a specific medium, has the widest applicability across the DOE
complex.

Sensing-based approaches can provide a significant cost reduction in the area of data management
because the numerical value representing a measurement can be transferred automatically into a database,
decision support tool, report generator, or computer model. This both reduces the manpower associated
with manual data entry and eliminates transcription errors. Cost-benefit analyses should consider these
benefits, and not simply set the value of a sensing system at the cost of obtaining a measurement using
baseline technology.
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An additional benefit of sensing-based approaches is the ability to anti-alias the data produced. Aliasing
is a significant problem with current practice in LTM. In most circumstances, it takes many years of
quarterly sampling data to discern a temporal trend in in sifu contaminant concentrations, because
discrete measurements are taken at a lower frequency than that of naturally superimposed fluctuations. A
key benefit of sensors-based LTM is the ability to easily anti-alias (i.e., to discern real change from
noise). There are only two ways to accomplish this; averaging and low-pass filtering. Each can be
performed either physically (in the course of taking the measurement), or by data processing. In situ
sensing allows both. Physical averaging may be accomplished by using integrating sensors. For
example, rather than develop an ultra sensitive beta detector, emissions from tritium in a monitoring well
can be counted over an entire quarterly monitoring period while also monitoring flow through the well.
Dividing the count by the volumetric flux will yield a quarterly average concentration. Physical low-pass
filtering may be accomplished by using inherently slower-responding systems. For example, the INEEL
advanced tensiometer's response rate is slower than natural diurnal fluctuations in soil water potential.
Averaging and low-pass filtering may be performed numerically if the measurement data are frequent
enough. Both the physical and numerical approaches have their advantages and disadvantages.
Regardless, though, sensing rather than sampling offers the most cost-effective ability to anti-alias.

In summary, the greatest development need is for instruments that can obtain a representative sample
from the environment while providing adequate protection for a variety of sensing elements that already
exist. It would be pragmatic to first demonstrate the success of this approach in a change detection
monitoring mode, rather than for regulatory compliance monitoring. Using existing COTS sensors for
pressure and water level, pH, ORP, conductivity, DO, and temperature in groundwater, and/or soil matric
potential, moisture content, resistivity, and temperature in the vadose zone, one would demonstrate the
ability to package, deploy, and protect sensors in a way that produces a representative sample before
embarking on the development of new sensors designed to meet the sensitivity, accuracy, specificity, and
repeatability demands of defensible regulatory compliance data. Additionally, some attention should be
afforded the data handling that occurs once a measurement has been obtained, so that the cost savings
afforded by having that number automatically available, electronically, from a sensor can also be
realized.
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References

The citations for all references in this report have been fully described where noted in the
text. Two general references for major Long-Term Stewardship documents are provided
below:

Report to Congress: FY2000 National Defense Authorization Act, Long-Term
Stewardship Report, January 19, 2001

Available online: <http://Its.apps.em.doe.gov/center/ndaareport.html>

Bridging the Gap between Closure and Long-Term Stewardship - Ensuring a
Smooth Transition, February 27, 2001

Available online: <http://Its.apps.em.doe.gov/center/reports/pdf/doc208.pdf>

Q-1



APPENDIX R: Acronyms

Acronyms:

Am Americium

ARA Applied Research Associates

ARAR Applicable or relevant and appropriate requirements

ASTD Accelerated Site Technology Deployment

ASV Anodic stripping voltammetry

CERCLA The Comprehensive Environmental Response, Compensation, and
Liability Act

CMST Characterization, Monitoring, and Sensor Technology Crosscutting
Program

COC contaminants of concern

Cs cesium

DOE Department of Energy

DQO Decision Quality Objective or Data Quality Objective

EM-22 Dept. of Energy, Office of Environmental Management

EM-50 Dept. of Energy, Office of Environmental Management, Office of
Science and Technology

EMSP Environmental Management Science Program

EPA Environmental Protection Agency

FDTAS Field Detection Tritium Analysis System

FFCA Federal Facilities Compliance Act

FIU Florida International University

GW ground water

HTO Tritium in water, Hydrogen Tritium Oxygen

ITSR Innovative Technology Summary Report

LIBS Laser-Induced Breakdown Spectroscopy

LT™M long-term monitoring

MCLs maximum concentration levels

NTS Nevada Test Site

ORNL Oak Ridge National Laboratory

OST Dept. of Energy, Office of Environmental Management, Office of
Science and Technology

PARC precision, reliability, accuracy, comparability

PNNL Pacific Northwest National Laboratory

ppb parts per billion

ppm parts per million

pCi pico Curies

Pu plutonium

RAM Reliability, availability, maintainability

RCRA The Resource Conservation and Recovery Act of 1976

R&D Research and development

RPM Remedial Project Manager

SCFA Subsurface Contaminant Focus Area

SEA Science and Engineering Associates

Sr strontium
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SRTC
STCG

Tc

TMS

TPA
UMPTRA
vVOC
XRF

Savannah River Technology Center
Site Technology Coordination Group
technetium

Technology Management System
Tri-Party Agreement

Uranium Mine Tailings

volatile organic compounds

x-ray fluorescence
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